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A, INTRODUCTION 



The Stanford Center for Research and Development In Teaching, 
which began life at 770 Welch Road, Palo Alto, California, In 
September 1965, Is a part of the School of Education at Stanford 
University. It was based upon the long-standing Interest and pro- 
ductivity of a substantial number of the University faculty In re- 
search on teaching and extensive experimentation with newer programs 
for the education of teachers. It has provided a new setting for 
productive collaboration among a group of professional educators and 
behavioral scientists In achieving Its fundamental aim. This aim, as 
stated In the original proposal for forming the Center, Is to "Improve 
teaching In American schools...." In the realization of this aim, the 
Center has conducted research and development activities In (a) teacher 
education programs, (b) teacher behaviors and characteristics, 

(c) pupil behaviors and characteristics, (d) aspects of the curriculum 
that affect teaching methods, and (e) the organizational contexts of 
teaching. The Center attempts to use Its findings In the development 
of a theory of teaching, and In the Improvement of the practice of 
teaching and the education of teachers. 
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B. FOCUS 

The problem area of the Center has undergone a more substantial 
development this year than In any previous period and has taken a sig- 
nificantly new form. The earlier formulations of our problem area were 
to some extent -derived from a summary and synthesis of the work under- 
taken in separate projects. The ideas were classified into "domains" 
of "variables" being studied. 

We have moved now to focus the Center on a major educational 
problem, and then to formulate several significant sub-problems. The 
major problem in teaching emerging from our work in the Center during 
the last three years and now seen more clearly is that of the urgent need 
for a fundamental reformulation of the role of the teacher in the decades 
ahead. The Center's mission is to specify as clearly and on as empirical 
a basis as possible the direction of that reformulation, to help shape 
it, to fashion and validate programs for the training and retraining of 
teachers in accordance with it, and to develop and test materials and 

procedures for use in these new programs. 

The problem is two-fold: A rapidly changing society is placing 

newer and ever higher demands on schools and teachers. An archaic system 
of tax support and unprecedented other demands for the tax dollar are 
making adequate financial support increasingly difficult to obtain. 
Consequently, the pressure for better and more efficient means for edu- 
cation is mounting. New knowledge accumulates so rapidly that curricula 
require frequent revision. A crescendo of demand for relevant education 
has arisen from the disadvantaged segment of our population, especially 
in the cities. A new educational technology, growing largely from the 
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work of psychologists, most recently and prominently B. F. Skinner, 
and exploiting the modern computer, is opening up new possibilities 
for teaching and learning. A rising voice of disenchantment with old 
ways may be heard from the younger generation, first in our colleges, 
and now in the high schools. A major challenge is being hurled at the 
age-old view of the teacher as an oracle whose role is to fill the empty 
vessels known as students, the teacher being active and students passive. 
This challenge will have no validity if it is based on the false premise 
that teachers need not be expert, that youth naed learn only that which 
they are at the moment Interested in. It is valid when it suggests 
that there are many ways and places for learning and instruction beyond 
those provided by the traditional teacher in a standard classroom of 30 
pupils. Furthermore, for a variety of reasons, the selection of what 
is to be learned from the mounting fund of what there is available to 
learn has become more urgent. The tendency, under current conditions in 
schools, of so many of the younger generation to "tune out" poses in 
new and baffling form the problem of how students may be genuinely in- 
volved in the work of the school and motivated to learn. In an age df 
increasing automation and affluence, new objectives for schooling, con- 
cerned with the cultivation of emotional and social qualities as well 
as traditional intellectual ones, rise to prominence. All of these forces 
call for new kinds of teaching. 

Our earlier thought about these conditions, which was embodied in 
a separate project entitled "The Teacher in 1980," has now led to our 
conviction that a new role of the teacher must be created and that this 
new role should be the focus of the Center's program. 
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The nature of this central shift may be noted in our first major 
problem erea, which wa have termed ’’heuristic" t:each5.ng. As described 
in this report, this is teaching aimed at self -motivated and sustained 
inquiry, which emphasizes affective as well as cognitive processes, and 
places high premium upon the uniqueness of each pupil, teacher, and 
learning situation. The terra heurlfftic connotes only a part of what we 
see emerging. But we have not yet been able to find a better single 
term for it. 

The second problera area derives from our recognition taat it is not 
enough to select promising young persons for entry Into teaching, and 
train them well In a new role. Schools must be so organized and operated 
as to permit a new kind of teaching and learning to take place. There 
is abundant evidence that the schools as now organized and managed tend 
to discourage rather than foster the kind of teaching and learning here 
referred to. 

Thus, the problem becomes that of unlocking schools so that pupils 
and teachers and materials for learning can be brought together in ways 
that take account of their many differences. The rigidities and standard- 
izations that arose as we moved from a small and selective to a universal 
school system are now blocking progress toward new educational goals. 

These organizational coastralnts must now be cleared away. The problem, 
then, is to help to create a more "open" school in which new forms of 
teaching and learning may take place. We have some ideas, detailed in 
this report, about the nature of such open schools and how to bring them 
into being. Some such schools have already been partly created, and the 
Center intends to study these in embryo, to learn if they do indeed, as 
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clalmed, promote better teaching and learning, and how, If they do, we 
may hasten the pirocecs of creating large numbers of them. It should be 
reccgnlz'^d that these two pccblems are, namely, what ve have termed 
he^ ? ?l stlc and the environment for teaching , and represent a 

metamorphosis of our previously defined behavioral and personological 
dcf.ain, on the one hand, anc the Institutional domain, on the other. 

We propose. In the coming year, to begin work upon a third problem. 

No one aware of the Issues and forces of our times can fall to be Im- 
pressed by the urgent needs cf that unfortunately large segment of our 
population known as the ’’disadvantaged,*' While they are represented 
In all segments of society and may be found In all places— In many ways, 
we are all disadvantaged, and all nations are In some ways underdeveloped - 
there are disproportionate numbers In the cities. In the slums, and among 
ethnic and cjltural minority groups. It Is alleged that so much Is 
wrong with our cities, and so much wanting In the lives of the disad- 
vantaged, that It would be foolhardy to blame the schools, or expect to 
reduce these problems. Surely, a full-scale effort of all parts of our 
society will be required to cope with these problems. There Is promising 
evidence that the nation may be on the road to making this kind of 
commitment. Schools and education must do their full and Indispensable 
part of the job. It is true that a good education becomes more and more 
essential If an Individual Is to live a satisfying personal life and to 
occupy a productive place In society. It is becoming more urgent also 
that a good education rather than resulting from an accident of birth 
will be a guaranteed right for everyone, so that all men obtain a satis- 
fying place In society. It follows that we must have new, better, and 
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probably quite different schools and teachers for the disadvantaged, 
in other words, special problems arise In teaching the disadvantaged, 
especially the poor, problems Insufficiently considered so far. Me are 
recognizing that a teacher needs special preparation for effective work 

with disadvantaged students. 

These questions are urgent. Also, the staffs of the Center, the 
School of Education, and the University contain a nun*er of persons highly 
competent and experienced In research and other work with urban educa- 
tion and disadvantaged groups. So we have decided to undertake a program 
in this problem area. Again, as with heuristic teaching, we are not 
fully satisfied with the nomenclature, teaching the disadvantage . Me 
Intend, as may be noted In the report which follows, to take some highly 
unorthodox approaches In our eiqdosatory year. In establishing a new 
type of teaching-learning laboratory In an urban ghetto, we will be con- 
cerned with promoting some of the Involvement entailed In the heuristic 
teaching program and with creating the kind of open school entailed In 
the program on environment for teaching. It has been alleged, of course, 
that a more open school cannot be located In such a setting. Certainly, 
many schools In the ghettos are among the most highly organized and con 
trolled. But we believe that the Idea of a more open school as specified 

In the report below should be tried and studied. 

We see these three problem areas as connected closely with one 
another and yet somewhat distinct. Some projects developing in the 
center will lie solely within one of the problem areas and others, 
already emerging, will bear upon the concerns of more than one. 
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As we have been developing this exciting new formulation of the 
problem areas of the Center, we have also been bringing to a close a 
nuid>er of projects which do not fit Into these new formulations. In 
this way, we can more fully commit our time and resources to the new 
program. The disposition of previous projects and their conclusion 
ce Integration Into the new program will become clear as one reads the 

report • 

In moving from the old program, classified by domains, to the 
new program, focussed on problems, each project has been scrutinized 
to determine whether It fits Into the new program. A summary of actions 
taken by the Staff of the Center Indicates that of a total of 19 projects 
which constituted the Center's program In FY 58, 12 will be concluded 
at the end of FY 88, or phased out by the end of FY 69. In 10 of the 
projects, the work will be Integrated Into one of the new program areas. 
In 3 instances, there Is an overlap In which old projects were phased 
out. and new ones In the same area were developed but with different 

emphases • 
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C. PROGRM SUMMARY AND PROJECTION 



This major section of the Annual Report contains two subsections, 
one dealing with the research and programs of the past year, and the 
other dealing with those for the coming and subsequent years. 



I, The Research and Development Programs in FT 1968 
in this part are described the projects in the three major domains 
behavioral, persono logical, and lnstitutional*-and also the facilities 
and research sarvlces that were active during the past year. Within 
each of the domains, the projects are summarized of their purposes, 

methods, end results. 



A. The Behavioral Domain 

In this domain are included the projects that deal with teachers, 
classroom behaviors, objectively denotable and observable, in the form 
of dependent or Independent variables. As dependent variables, these 
behaviors are the subject of teacher training studies, and various 
training methods are the independent variables. As Independent variables, 
these behaviors are related experimentally or correlationally to changes 
in pupil behavior, achievement, attitude, and the like. 
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Technlcal Skills of Teaching: General 
Frederick McDonald 



The Technical Skills of Teaching Project has the following pur- 
poses: one, to develop descriptions of teaching behaviors which are 

known to have apeclflc pupil effects ; two, to develop methods for training 



The concept of a technical skill of teaching Is that of a pattern 
of specific teaching behaviors which are used In a variety of teaching 
situations, and to some degree Independently of the nature of the subject 
matter and the specific characteristics of the students being taught. 

For example, a teacher engaged In a dialogue with a student about some 
Item of content usually will request the student to clarify and amplify 
his thoughts. The teacher will also Indicate to the student his reactions 
to the student’s Ideas. Each of these oehavlors has been described as 
a technical skill, the former being called "probing" and the latter 
"reinforcing students’ participatory behavior." The skill Is defined 
In terms of the specific teacher behavior. For example, the skill of 
probing Is described as follows: When a student asks a question, the 

teacher follows this question with one of his own which requests the 
student to amplify or clarify his response. Obviously, a teacher needs 
to decide when to use this skill. But the skill Itself consists In 
linking the teacher’s question to the pupil’s response, and maintaining 
a dialogue consisting of such sequences of student response and teacher 
question. Similarly, the reinforcing skill, or Informing students of 
the correctness of their responses by rewarding them, and also en- 



teachers to use these behaviors 
The Concept of Technical Skills 
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couraglng them to respond more frequently and consistently by re- 
warding for responding, Is a generalized kind of teaching behavior 
applicable to a wide variety of situations. 

Research Goals 

The Technical Skills of Teaching Project developt descriptions 
of such behaviors and tests their use to determine what effect they 
have upon pupil behavior. The long-term goal of the project Is to 
develop a set of skills related to a general conception of effective 
teaching. One of the major concerns of this project Is to determine 
whether these teaching behaviors have the effect that they are expected 

to produce In pupils. 

The second major concern of this project Is to determine how to 
train teachers to use these skills. This research effort consists In 
conducting training experiments In which the dependent variables are 
specific technical skills which trainees are to learn, and the Inde- 
pendent variables are various training procedures. 

For example, this project has conducted a series of experiments In 
which two major kinds of variables have been systematically studied, 
variables related to modeling procedures, and variables related to feed- 
back procedures. A typical experiment provides a description of the 
skill to be learned In the form of a presentation of a teacher enacting 
the behavior. The characteristics of this presentation are systemat- 
ically varied, for example, by varying how the model portrays the be- 
havior, or by varying the characteristics of the model, or oy varying 
the student's exposure to the model. Similarly, the project utilizes 
videotape recordings of the trainee's performances as a mechanism for 
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provldlng feedback. Whether and when feedback Is provided, and the 
method by which It Is provided, are Some of the ways in which the feed- 
back system Is systematically varied. The long-term outcome of this 
research will be a description of training procedures that are effec- 
tive In producing the learning of specific teaching behaviors. 

Thus, this research project has as Its major goal the description 
of ways of training teachers to perform certain classes of teaching 
behaviors which are known to have systematic pupil effects. Since 
such training is a major purpose of any teacher-training program, the 
rationale for this line of research is given in the nature of the goals 
of teacher training. We are conducting in a systematic way the kinds 
of experimentation which should provide jasic methodological principles 
for teacher-training programs. In this respect, this project is per- 
haps remarkable in that it does not attempt to develop teacher-training 
procedures by speculating about what might be effective programs, and 
it does not represent a commitment to any particular belief systems 
about the nature of effective programs. Rather, the approach is an 
empirical one in which training methods which have demonstrated effec- 
tiveness are developed. 

Theoretical Rationale 

The use of the concept of technical skills does, however, require 
a rationale. The approach being used is a systems-development approach 
in principle. The first step has been to attempt to analyze the teaching 
task into a set of component actions. We have divided these actions 
Into two broad categories: (a) the technical skills of teaching, which 

are the observable performance behaviors of teachers, and (b) professional 
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declslons, which are the cognitive activities of teachers, complex 
processes by which a teacher determines at any given moment what teaching 
skill la required to achieve a specific teaching purposa*. This division 
is a heuristic device to make possible more precise definition of the 

problems of a systems-analysls approach. 

A second heuristic device is that of using component -task analysis 
to analyze the parts of the teaching process and the decision-making 
process underlying it. Therefore, we select specific teaching skills 
which are assumed to be, and subsequently are shown to be, components 
of the whole comple * of teaching activity. We then experiment with 
each of these components to achieve the purposes described above. When 
we have identified a set of technical skills with known effects, and 
have developed methods for training them, we move to the second level 
of analysis, in which these components are put together into a more com- 
plex action. Thus the approach is essentially pragmatic and analytic, 
similar to that used in any systems-analysls and systems -development 

activity. 

Although no comprehensive conceptual scheme has been developed for 
analyzing teaching behavior and pupil effects, one conception of teaching 
style has dominated the selection of particular kinds of technical 
skills to develop. In the last Annual Report, the Center committed 
Itself to analyzing and developing those teaching behaviors least likely 
to bo roproductblc by nonhufnfln mosnSf such fls toxtSf £tl®Sf tolovtston 
and computers. We thought at that time that teaching behaviors which 
elicited complex cognitive processes would be among such teaching per- 
formances, not likely to be elicited by other media. Therefore, we have 
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selected such technical skills as Inquiring questions, analytic ques- 
tions, and "higher order" questions. These types of teaching behaviors 
place emphasis upon the activity of the student. When a teacher utili- 
zes such teaching behaviors, he must necessarily utilize what the 
student knows, guide rather than Instruct the student, and generally 
lead the student to discover meanings and values for himself. There- 
fore, the Implicit conception of teaching Is one In which the teacher 
18 seen as the stimulator of Inquiry and the guide of self-directed 
activity, l.e., the "responsive environment" against which the student 

tests and evaluates his Ideas. 

Although this kind of teaching requires more than the teaching 
style which Is characterized by the heuristic questioning above, this 
aspect of teaching behavior Is a central feature of It. The way In 
which a teacher both stimulates a student's thinking, and responds to 
It when It is manifested, determines the kind of thinking In which a 
student will engage, how he will feel about himself as a problem solver, 
and the kinds of attitudes he will have about the problem-solving process 
Itself. This component of a heu.'lstlc teaching-style Is the means by 
which the student Is engaged In meaningful, problem-solving activity; 
is encouraged In self-directed activity; and Is provided with models of 
how to engage In some problem-solving activities. The teacher who 
stimulating this kind of pupil behavior will engage In many other acti- 
vities directed to achieving these effects on pupils. Such a teacher 
will be more Imaginative and judicious In the selection of learning 
activities. He will be more likely to engage In tutorial and consultant 
type relations with the student. He will be more likely to promote 
independent work on the part of his students. 
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Those technical skills most directly related to stimulating 
inquiring behavior within the context of a student-teacher dialogue 
have been emphasized. This kind of engagement between teacher and 
student will be central to other activities. Independent study, for 
example, will be a more effective way of developing a student's initia- 
tive, self-direction, and problem-solving capacities if the teacher 
interacts with the student in the course of the latter's work in such 
a way that he continually stimulates the student to inquiry, to solve 
problems, to analyse the basis for his decisions. 

Similarly, when a teacher begins to engage in teaching performances 
such as those described, he begins to see what he is teaching and his 
students in an entirely different light. Many teachers have been educa- 
ted in the tradition of didactic teaching. They model themselves after 
the kinds of teachers to which they have been exposed. They themselves 
have had relatively little practice in Inquiry activities. Consequently, 
to engage them in such activities, it is necessary to provide them with 
the means of interacting with students in a way relevant to inquiry. 

They need to learn the most basic elements of teaching performances 
which are inquiry-oriented. It is for this reason also that we have 
chosen to work with these component skills, with the long-term goal of 
developing sets and systems of such skills which are embedded in complex 
teaching activities. 

In short, the goal has been to develop those technical skills most 
relevant to heuristic teaching, which is a kind of teaching that leads 
to the development of the inquiring student. The experiments are designed 
to find ways to train teachers to use these skills. Our conception of' 
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•teaching* is that of an activity In which a human being engages 
another human being In the active search for understanding, meaning, 
and value In his experiences. 

Research Strategies ■ Teacher Training 

To achieve these goals, two principal kinds of strategies have been 

used. First, the Secondary Teacher Education Program was used as a 
field laboratory for testing methods of training teachers. In this 
program the Investigators have tried a variety of procedures and activi- 
ties to assess the problems that they engender In training teachers, the 
effects they are likely to have, and their feasibility. For example, 
we have used this program to develop . a comprehensive rating system 
described below on pp. n-75 . That work Is related to the Technical 
Skills of Teaching Project In that It serves as a source of Ideas on 
teaching behaviors and as a means for checking the meaningfulness of the 
kinds of behaviors being developed as technical skills. 

Another example Is the development of the series of seminars to 
Individualize Instruction In this program. Several of the Center staff 
have conducted these seminars. One seminar Is designed to engage 
students In the Inquiry process directly as the essential part of the 
seminar activity. Another seminar sensitizes the Interns to the way In 
which they are Interacting In groups. A third seminar has been prl- 
^ marlly a group-counseling activity. Each of these seminars has provided 

a rich body of data about teacher-education trainees. It has enabled 
us to assess more accurately the reaction of trainees to the technical- 
skills training and to uncover problems which this line of research has 
not yet attacked. 

\ 

\ 
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A third example of the way In which the teacher education pro- 
gram is used is that of introducing new arrangements in the program. 

Thus, the development of performance criteria for foreign-language 
teachers led to a set of training activities designed to bring foreign- 
language teachers to the performance levels established in these 

criteria, 

A fourth way in which the program serves as a resource is the 
system of video-tape recordings that is routinely provided as part of 
the program. These recordings provide behavioral observations of the 
teaching of the interns who have been trained to use various technical 
skills. These observations are used to assess the degree to which the 
skills are being used and to provide bases for discussions with the 
interns on the ways in which the learning of the skills has affected 

their teaching, 

nesearch Strategies - Experimental Studies 

The second attack on the training of teachers to use technical 
skills has been to conduct a series of experiments in which certain 
variables were systematically varied. Two broad categories of variables 
have been manipulated. The first is the demonstration component of the 
training. Usually this component is mediated in two ways: (a) by 

giving sets of instructions, and (b) by providing videotape or film 
»,dels of the teaching performance. Various combinations of instruc- 
tions in modeling are tested to assess the extent to which a set of 
instructions, for example, is sufficient to guide learning of the tech- 
nical skill. Characteristics of the model performance are also varied. 

The second category of variables manipulated is the conditions of 
practice. These variables are manipulated by (a) having the trainee 
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teach either a pre-set lesson or one of his own choosing, and (b) by 

varying the amount and timing of practice. 

The third category of variables Is the feedback arrangement. The 
ordinary training procedure is to videotape all teaching performances. 
These videotapes are then played back to trainees. The trainee may 
view these tapes alone, or with an experimenter-supervisor who directs 
his attention to certain aspects of the performance. The way In which 
the trainee is cued to look at his behavior Is systematically varied 

to find the most effective procedure. 

Over a two-year period we have conducted a set of experiments 
designed to find which combinations of these variables are: most. likely 
to produce changes In the dependent variable, l.e., the technical skill 
being learned. These experiments have been useful In Identifying what 
variables could be used to build more complex training strategies. 



Experimental Results - Higher O rder Questioning 

In one experiment, a trainee was exposed to either a written 
description (symbolic modeling) or to a videotaped model of a teaching 
performance (perceptual modeling) ; hr then taught either his own lesson 
or the same lesson that the model taught; the model (symbolic or per- 
ceptual) showed only positive Instances of behavior being learned, or 
the model contained both Instances and non-instances of the behavior 
being learned. This experiment was conducted In the previous reporting 
period. During this present period, the data have been re-analyzed, 
and new Interpretations of the results have been developed. 

The experiment was designed to answer the following questions: 
First, with complex verbal material and complex performances being 
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learned, as in this experiment, which 1$ the more effective learning 
procedure -- reading a written description of the behavior or simply 
watching an Individual enact the behavior? The dependent variable In 
this experiment, higher-order questioning, required complex cognitive 
activity on the part of the teacher. It may be that the thinking pro- 
cesses associated with producing questions are more likely to be stimu- 
lated by reading through a transcript of a class In which the teacher 
asks these kinds of questions, Reading a transcript permits time for 
thought, permits review of material, and Is essentially a self-paced 
kind of activity. The behavior Is essentially an Interaction perfor- 
mance requiring the teacher to be responsive to the content of students' 
answers. On t^e other hand, watching a teacher enact these behaviors 
may stimulate thinking about the process In a way which reading the 
written materials would not. 

Second, providing Instances and non-instances of the desired behavior 
sets the necessary conditions for discrimination training. Is the be- 
havior more easily learned with this kind of discrimination training 
or with exposure only to positive Instances of the desired behavior? 

Third, Is the behavior more easily learned If one uses exactly the 
same lesson as the model, or generates a lesson of his own? In the 
former case, we are more likely to see Instances of the performance 
behaviors, since the trainee can Imitate the behavior of the model. In 
the latter case, the trainee may learn more by having to generate his 
own hlgh-order questions. 

In this experiment, the training conditions did produce significant 
shifts In the behavior to be learned In all groups. The least effective 



- 19 - 



condltion was that In which a trainee taught hla own lesson, having 
been exposed to the perceptual model demonstrating both Instances and 
non-instances of the desired behavior. On the first training trial, 
the most effective condition was one In which the trainee viewed a 
perceptual model providing only positive Instances of the desired be- 
havior, and taught the same lesson as the model. On the second training 
trial, the most effective condition again was a perceptual modeling 
condition in which the trainee observed both Instances and non-instances 
of the desired behavior, and taught the same lesson as the model. 

Thus It seems clear that, for Initial learning, a relevant strategy Is 
to show a model performing ihe behavior, but with no non-instances of 
the behavior In the model tape, A second learning trial then Intro- 
duced discrimination training. 

The fourth trial was a transfer trial. In which subjects now taught 
a different lesson from the one they had taught In previous training 
trials, performance dropped off markedly In this condition. The con- 
ditions which were most effective on this trial were those In whleh 
a model demonstrated only positive Instances of the behavior. 

This study also revealed significant Interactions between the kind 
of lesson taught and the type of model to which the trainee Is exposed. 
It appears that two kinds of training conditions are likely to be most 
effective: (a) a combination of perceptual modeling, positive In- 

stances only, followed by teaching of the same lesson as that demonstra 
ted; (b) symbolic modeling with Instances and non-instances of the 
desired behavior followed by teaching one's own lesson. 

The results of this experiment Illustrate how this experimental 
Hork leads to decisions about training strategies. For example, two 
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kinds of strategies can be combined on the basis of the results of this 
experiment. It seems clear that for Initial learning the most effec- 
tive treatment Is a videotaped demonstration of the desired behavior 
containing only Instances of the behavior followed by a practice 
situation in which the trainee teaches the same lesson as the model. 

Then, this training probably should be followed by analysis of the 
written model containing both Instances and non- instances, followed by 
practice on one’s own lesson. The utility of this strategy can be 
tested quite directly by conducting a training experiment In which some 
subjects follow this cosiblned strategy and others receive the same 
amount of training with either a perceptual modeling strategy or a 

synibollc niod6ltng stratogy# 

Experlmeital Results - I nquiry Questtonlt^ 

Following the same line of work, the Investigators conducted 
another experiment In which, for the first time, the modeling procedures 
were used directly to stimulate problem-solving behavior on the part of 
the trainees. The dependent variable In this experiment was Inquiry 
questioning. In which the trainee learned a questioning strategy de- 
signed to stimulate Inquiry behavior on the part of the pupil. These 
inquiry questions are a variation on the broader category called "higher 
order questions" In which a specific procedure Is used to direct the 
student’s thinking toward the goal of enabling him to use the elements 
of the inquiry process. In this experiment, two basic kinds of models 
were used: (a) teachers modeling the behavior, and (b) the student’s 

response. In the latter condition, the trainees viewed the student’s 
performance and were asked to Indicate what kind of questions the 
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teacher had asked In order to generate the kind of answer they had 
observed. Another variation on the modeling was to provide either 
positive or negative Instances of the behavior. For example, the 
teacher asked either Inquiry-stimulating questions or lower-order 
fact-ellcltlng questions. In the student-model conditions, the student 
responded either at a higher level or at the factual level. 

The trainees observed the model on one occasion, then partlclpa 
ted In a 30-mlnute teaching session. Such a longer teaching session 
was considered necessary to permit the trainee to practice all of the 

behaviors which he was being encouraged to learn. 

The results of this experiment suggested that the student models 
were more likely to be effective than the teaching models when the 
student models were used to generate thinking about the teaching 
havlor. tJnfortunatbly, because of the relatively large number of groups 
used in the experimental design (nine), the number of subjects per 
treatment condition was comparatively small, and the results merely 
approached statlstlccl significance. The obtained results are suffi- 
ciently intriguing and consistent to call for Investigations of the 
effects of viewing student behavior In contrast to viewing teacher per- 
formance. Again, the goal Is to arrive at a decision rule for selecting 
a particular kind of model for a given training objective. It should 
also be noted here that the positive Instances were again more effective 

than negative Instances, a result consistently obtained. 

The latter conclusion Illustrates the way In which this research 
program has tested common conceptions about effective tralAlng pro- 
cedures. Many Instructors believe that both positive and negative 
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instances of a desired teaching behavior should be used. Thus the 
trainee should learn both vhat to do and what not to do, and thus will 
note clearly understand the nature of the behavior being learned. «hen 
one attempts to construct a negative model, he finds that this approach 
does not always make sense; that is. a negative Instence of . teaching 
behavior Is quite frequently merely the absence of that behavior. In 
higher-order questioning behavior, however, the negative Instance con- 
sists of factual questions. In this experiment, and In relate 
it IS clear that providing negative Instances Is not an effective 
training In strategy Itself. Only when negative Instances or non- 
instances of the desired behavior can be used in a discrimination- 
training strategy are such instances effective. Our results seem to 
accord With a vast body of psychological literature that encourages 
instructors and other mediating learning processes to avoid inducing 
learning by indirect means, except when such learning can be linked to 
ways of finding the patterns of the behavior to be learned. 

Results II— r ^chnlque. 

Another line of work has led us to Investigate the Importance of 
cueing the trainee when he watches the videotape of the performance of 
either a model or himself. The effectiveness of some of our model 
tapes had been disappointing. It was conceivable that their effective- 
ness was being attenuated by the complexity of the behevlor being 
watched. Theae tape, showed complex teaching performance. In which e 
teacher. In conducting a lesson, enacted many different kind, of be- 
havior. unless a viewer was cued to the specific kind, of behavior to 
be learned, he might very well attend to other behavior, which he found 

interesting* 
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Slmllarly, during the feedback period, does a trainee need to 
have his attention called to the Instances being learned? In our 
first experiment, we found that the most effective condition was one 
In which the trainee did have the services of an experimenter who 
cued him whenever the trainee performed the desired behavior and also 
whenever he could have enacted this behavior* In that experiment, 
however, no modeling procedures had been used. 

« 

These results led us to raise the following questions: (a) To 

what extent does cueing facilitate learning from models? (b) If such 
cueing Is provided, does cueing during the feedback process enhance 
the learning? An experiment was designed to answer these questions. 
Subjects were randomly assigned to one of four treatments. In the first 
treatment they were cued while viewing a model, and during their feed- 
back period; In the second treatment, they were cued while viewing a 
model but not during their feedback sessions; In the third treatment, 
they were not cued while viewing a model, but were cued while viewing 
their own performance; In the fourth treatment, trainees were not 
cued during either the modeling or the feedback sessions. 

The behavior being learned was higher order questioning. In this 
study we had developed a system In which higher order questions were 
broken down Into several categories Including such kinds of higher order 
questions as translation questions. Interpretation questions, applica- 
tion questions, analyses questions, evaluation questions, etc. The 

4r 

categories were derived from The Taxonomy of Educational Objectives . 

* B. S. Bloom (Ed.) The Taxonomy of Educational Objectives: Handbook 1 ; 

Cognitive Domain. New York: Daniel McKay Co., 1956. 
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The results of this experiment clearly Indicated that trainees who 
had. been cued during modeling sessions learned the desired behavior to 
a greater degree than trainees who did not receive this cueing* Further, 
cueing during the feedback session added nothing to the Improvement th 
performance. We are presently trying to determine the Influence of 

the feedback In these training sessions. 

Again, this experiment leads to a hypothesis about training strat- 
egies. It appears that when effective cueing can be provided during 
a modeling session. It Is not necessary to add this component to the 
feedback session. In the first experiment, self -viewing with no ex- 
perimenter present was a very Ineffective training condition. It Is 
now known why It was Ineffective. It appears that the trainee In viewing 
the behavior has no idea of what to look for; however. If he has some 
clear Idea of what to look for by having viewed another person’s tape 
with cueing, he probably can view his own tape without such assistance. 

In other words, the comparison processes have been generated by viewing 
the model. 

Application of Experimental Results to Training 

The practical implications of this conclusion are clear. Using 
experimenter-supervisors during both modeling and feedback sessions Is 
expensive. Eliminating the need for them during one set of sessions 
reduces costs considerably* 

As the above experimental work makes clear, we are beginning to 
determine the kinds of training strategies most likely to be effective. 
It can be stated with some confidence that Initial learning probably 
should be produced through a heavy emphasis on modeling, where the 
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modeling sessions involve presenting positive instances of the de- 
sired behavior. Probably only one or two practice sessions are 
necessary in order to achieve a marked increase in such complex be- 
havior as asking higher-order questions. This initial learning should 
be followed by training sessions in which the trainee is exposed to a 
variety of models illustrating both instances and non-instances of the 
desired behavior in order to facilitate discrimination training. 

These kinds of sessions should be followed by practice sessions in 
which the trainee attempts to enact the behavior in more complex ways, 
by generating lessons of his own. The first kind of training session 
possibly requires only modeling sessions in which the trainee is cued 
on the appropriate behaviors. We suspect that the second kind of 
session probably will require feedback strategies. 

To maintain the behavior in actual teaching, it probably is neces- 
sary to use only feedback strategies. Thus, we can organize learning 
into two stages: In the initial stage the trainee is exposed to models 

extensively, practices the behavior in relatively short periods of time 
as in microteaching sessions. He progresses to more independent work 
with feedback on his teaching performance. These kinds of training 
sessions, if conducted during the summer, prior to a year of teaching 
experience, bring the trainee to the point where he knows what the 
desired behaviors are and can enact them effectively. During actual 
teaching in classrooms, successive viewings of his videotape perfor- 
mance should be sufficient to maintain the behavior in strength. 

One major contribution of the Technical Skills Project is to 
develop paradigms for training. The investigators expect to be able 
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to specify the kinds of conditions under which particular kinds of 
behaviors can be learned. Then, too, it is expected that these state- 
ments about relationship between training variables and trainee learning 
can be developed into a model of training paradigms. As can be seen, 
considerable progress has been made in the direction of this goal. 

Studies of Training - Skill In teractions 

Another line of work has been developed in the past year. We have 
been concerned about the interaction between training-method and the 
skill being learned. It became apparent, as we conducted the experi- 
ments which have been described, that some kinds of behaviors appeared 
to be learned more readily with symbolic treatments and others with 
perceptual modeling treatments. No experiment, however, had compared 
the treatments for different behaviors. Therefore, we designed two 
comprehensive experiments, one at Stanford University, the other at 
San Jose State College. In the experiment conducted at Stanford three 
types of training conditions were used: (a) symbolic modeling in which 

the trainee received a written description of the desired behavior, 
where the description consisted in the transcript of a lesson; (b) per- 
ceptual modeling in which the trainees viewed the actual videotape of 
the same lesson for which the trainees in the first condition received 
a transcript; (c) a brief written description, which the trainee read, 
and then feedback, with an experimenter present, on their teaching 

performance. 

Trainees were randomly assigned to one of these three conditions, 
and in successive days learned three different technical skills (rein- 
forcing students for participating In class diseussion, probing. 
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and ualng silence and nonverbal cues to stimulate discussion). The 
data gathered In this experiment were so extensive that we are just 
now beginning to get preliminary results. We are not yet able to assess 
the Interaction between treatments and skills. A preliminary analysis 
Indicates, however, that for the skill of probing there appear to be 
no treatment effects. Some treatment effects and perhaps Interaction 

effects are expected for the other skills. 

The San Jose State College experiment used treatments described 

previously, namely, modeling with and without an experlmentar present, 
and feedback with and without an experimenter present. This design was 
maintained across the learning of three skills (higher-order questions, 
the use of silence and nonverbal cues to stimulate class discussion, 
and reinforcing students for participating In class discussion). Thus, 
the effectiveness of the treatments will be tested across the learning 
of three different skills. The only results available on this experi- 
ment are those already described; modeling, with cueing, was the most 
effective treatment variable when the behavior being learned was the 
use of higher-order questions. 

Aptitude - Treatment Interaction S tudies, 

Finally, we have begun a line of Investigation to study the rela- 
tions between the characteristics of our trainees and the effects of 
the kinds of treatments to which they are exposed. We have observed. 

In many of our experiments, what appear to be differential reactions to 
treatment. Some of these reactions are positive and negative emotional 
reactions. Subjects also seemed to have different Information- 
processing capacities as they viewed model or feedback videotapes. 
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TWO studies are in procress to determine in whet ways information- 
processing capacities interact with the kinds of treatments that are 
used in the experimental series described. In one study, training 
apthods have been devised to Increase trainees attention to a 
variety of cues and stimulus materials and to the task of generating 
alternative explanations for the phenomena which they observed. 

Trainees are to be exposed to structured and unstructured film se- 
quences. It is predicted that the unstructured films will produce 
n»re hypothesis generation, while the structured films will produce 
more attention to cues. This study is an initial exploration of 
training procedures to determine what kinds of stimulus materials are 
necessary to produce attending-and-hypothesis-generatlng behaviors in 

teachers. 

The second study exposes trainees to two kinds of models, per- 
ceptual and symbolic. Trainees are to be siven tests of aptitude and 
perceptual abilities. It is predicted that trainees who have higher 
scores on measures of perceptual ability will learn more from the per- 
ceptual modeling treatment, and trainees who have higher scores In 
verbal ability will learn more from symbolic modeling treatments. If 
these predictions are supported by the data, they will lead to Important 
me-Uflcstions in our training procedures. Trainees will be assigned 
to particular kinds of treatment on the basis of abilities most rele- 
vant to profiting from the treatments. This research will also open 
up a new line of investigation, in which aptitude variables are system- 
atically related to treatment variables. 

The experimental work described in the preceding pages was con- 



- 29 - 



ducted in large part within the training program for interns during the 
summer preceding their year of internship. At Stanford, three techni- 
cal skills were learned in the same treatments • At San Jose, four 
such skills were learned in the same treatments. This consistency of 
treatment will give us some idea as to the utility of these treatments 
in the basic design of one part of the Teacher Education Program. We 
have also been able to follow up these interns- -though not as extensively 
as we had originally planned --and can determine the degree to which what 
had been learned in the summer was still being utilized in their teaching, 
and in what ways it had been modified, or adapted to a personal style. 
Developmental Work 

As noted previously, one major product of this project is the 
development of training paradigms, the testing of these paradigms, the 
promulgation of these models, and suggestions for their use. 

The project also produced a film "The Technical Skills of Teaching." 
In this film the concept of technical skills is explained, and three 
technical skills are illustrated by a model demonstrating the skills. 

The film has been shown to a large number of people and has met with 
favorable reception. It is now in the "print" stage and will be avail- 
able for widespread distribution shortly. It is also planned to use the 
film in training, since it illustrates the basic concepts around which 
a training program is built. 
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Dissemination Activities 

Dr. McDonald presented the following papers and participated in 
the conference activities indicated: 



June 1967 



July 1967 
Dec. 1967 



Southern Illinois Univ. 



Stanford University 
Microteaching conference 

University of California at 
Los Angeles 

Symposium on Theory of 
Evaluation 

Stanford University 

Conference, Northern Section 
State Jr. High Principals 



"Technical Skills of Teaching: 
Research and a Theory" 

"The Teacher in 1980: 

Changing Styles of Instruction" 

"Mi crot caching" 



Led open discussion on 
"Instructional Variables" 



"The Improvement in Teaching" 



Feb. 1968 American Educational Research "Model of Mathemagenic Behaviors 

Association meeting as Intervening Variables" 



"Training Teachers as a 
Research Tool" 



A final report on an earlier project was completed: 

McDonald, Frederick J. and Allen, Dwight W. Training Effects of 
Feedback and Modeling Procedures on Teaching Performance, 
Final Report, 1967, School of Education, Stanford University, 
Contract No. OE-6-10-078, U. S. Office of Education. 
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2. Technical Skills of Teaching: Explaining 

N, L. Gage 

This project and its sub -projects have been concerned with various 
aspects of the "effectiveness" of teachers In presenting explanations 
or lectures to their classes. The project Is based on the assumption 
that this aspect of the teacher's role will continue to have some sig- 
nificance despite the Increased use of various media other than the 
teacher (television, .programmed Instruction, films, etc.) for the 
didactic parts of the task of engendering knowledge and understanding 
In learners. 

During the past year, four studies were completed and two new 
ones have been planned. The four completed studies, which were pre- 
sented In a symposium on the "Teacher's Explaining Behavior" at the 
meetings of the American Educational Research Association In February 
1968, are based on the same set of data. These data consist of video- 
tape recordings of two 15-mlnute explanations presented to their classes 
by 45 twelfth-grade social studies teachers on two successive days. 

After each explanation, the class took a ten-item test of comprehension 
of the main Ideas In the article on which the lecture was based. On a 
third day, the pupils In all classes listened to a tape-recorded lec- 
ture on a third article and took a ten-item test based on It. Also, 
the students rated their teacher's explanation on a 12-ltem rating 
scale and also reported on the degree to which they *pald attention 
during the explanation. 

Generality and Correlates In Students' Ratings and Attention 



The first study, "Evidence on the Generality and Correlates of the 
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Teacher's Ability to Explain," by Marla Podlogar, N. L, Gage, and 
Barak Rosenshlne, dealt with the degree to which the teacher's 
effectiveness— measured by the mean score of his students adjusted for 
student ability and the teacher' "content relevance"- -correlated from 
one lesson to the other. By a conservative estimate, this generallty-- 
based on the correlation between the adjusted mean score of the odd- 
numbered students on one lesson with the adjusted mean score of the 
even-numbered students on the second lesson presented the next day-- 
was about .45. The mean ratings of their teacher's performance by his 
students was similarly adjusted In terms of the mean ratings by the 
class of the third (tape-recorded) lecture In order to control for 
overall rating tendencies. These mean ratings also correlated meaning- 
fully with the adjusted effectiveness of the teacher. The corrected 
correlations between effectiveness and adjusted mean ratings of "clarity 
of alms," "clarity of presentation," "pupil participation and attention, 
and "amount of learning" were between .40 and .50. In short, on the 
question of generality. It appeared that the teacher's ability to ex- 
plain does not depend entirely on the particular lesson being taught on 
a particular day to a particular gi^oup of students. On the question of 
rated correlates. It appears that students' ratings of various dimen- 
sions of their teacher's performance correlate substantially with how 
much they learned from that performance. 

Modality and Validity of Cues 

The second study, "The Modality and Validity of Cues to Lecture 
Effectiveness," by W. R. Itaruh, dealt with two questions: (1) Wliat 

type of protocol, or record of behavior. Is the most valid source of 
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cues for rating teacher effectiveness? (2) What are the perceived 
correlates of effective explaining behavior? The first qWdstlOn was 
investigated by presenting raters (high school students) with recorded 
teacher behavior In seven different forms: (a) typewritten trans- 

cripts, (b) audiotapes, (c) videotapes, (d) transcripts plus audiotapes, 
(e) transcripts plus videotapes, (f) audiotapes plus videotapes, (h) 
transcripts plus audiotapes plus videotapes. The raters were asked 
to rate, without ties, each of four lectures on a ten-point scale repre- 
senting the mean score on an achievement test as predicted by the rater. 
The rater was also given a copy of the lesson and of the test used by 
the teachers. Separate sets of eight raters were used for each of the 
seven sets of protocols on each of the two lessons. Thus, there were 
112 (8x7x2) raters. Results indicated that the audio plus video 
protocols provided the most valid cues because the ratings of the group 
of raters that received this protocol correlated highest with adjusted 
effectiveness means for both the Tugoslavla lecture (r - .6) and the 
Thailand lecture (r - .7), while the median correlation coefficient for 
all other protocols was either negative or near zero. An additional 
60 raters working only with the audio plus video protocols then rated 
the four explanations on Tugoslavla and Thailand on a series of fixed- 
alternative and free-response devices. Here the purpose was to deter- 
mine the perceptually or subjectively determinable correlates of ex- 
plaining effectiveness. On the free-response device, the most Important 
correlates appeared to be teacher preparation and presentation, the 
cognitive level of the presentation, use of an outline, and coverage 
of the material. Responses relating to personality variables and 
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vocal quality did not discriminate. On the flxed-response device, 
the correlates of effectiveness were skill In presenting the material, 
making the content clear, knowledge of the subject matter, and quality 
of planning. These results make sense In view of the cognitive nature 
of the criterion of effectiveness. They should be useful In the search 
for less subjective and perceptual, l.e., more objective and behavioral, 

correlates of effectiveness. 

Objectively Measured Behavio ral Predictors 

The third study, "Objectively Measured Behavioral Predictors of 
Effectiveness In Explaining," by Barak Rosenshlne, used five high- 
scoring and five low-scoring teachers, as measured by their students 
adjusted mean achievement scores on the achievement tests on Yugoslavia, 
as a "hypothesis sample." Another five high-scoring and five low- 
scoring teachers on the Yugoslavia lesson comprised a "validation 
sample." And five most and five least effective teachers In explaining 
the material on Thailand served as a "cross-validation sample." Re- 
lationships with effectiveness were determined In the hypothesis sample 
for 72 single variables which were measured by a total of 142 different 
Indices. Those Indices that discriminated at the .15 level in this 
sample were then subjected to an analysis of variance In the combined 
hypothesis, validation, and cross-validation samples (N » 30). The 
variables fell Into linguistic. Instructional set, presentational, and 
naturalistic categories. Of the variables studied, 21 occurred with 
sufficient frequency to merit counting and could be reliably counted. 

Of the 21, ten discriminated between the high and low groups In the 
hypothesis sample. Of the ten, three discriminated between the high 
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and low groups across the three samples* These three were (a) rule 
and-example pattern, (b) explaining links, and <c) gesture and move- 
ment. The rule-eg-rule pattern was found significantly more frequently 
in the high-effectiveness teachers; the rule-eg and eg-rule patterns 
were found more frequently in the low-effectiveness teachers. This 
finding suggests that neither an inductive nor a deductive organiza- 
tion is as effective as a combination of both. But the usefulness of 
this finding in the analytic study of spoken prose is questionable 
because it is difficult to distinguish between examples and rules with- 
out the assistance of the original, printed article on which the ex- 
planations were based. Explaining links consisted of prepositional 
phrases and conjunctions, such as because , therefore , in order to, 
consequently , by means of . since , by . and that link phrases either 
within or between sentences so as to elaborate or expand upon another 
phrase or sentence. This special linkage may be illustrated by the 
following three sentences, which are almost identical; 

1. The Chinese dominate Bangkok *s economy, and they are a threat. 

2. The Chinese dominate Bangkok's economy, but they are a threat. 

3. The Chinese dominate Bangkok's economy; therefore, they are 

a threat. 

The third sentence may be easiest to comprehend because it contains the 
explaining link, "therefore," instead of other words such as "and" or 
"but." Different types of explaining links also seem to be inter- 
changeabUi as in the following three examples; 

1. The Chinese dominate Bangkok's economy; therefore, they 
are a threat. 

2. The Chinese are a threat because they dominate Bangkok's 
economy. 
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3. By dominating Bangkok's economy, the Chinese ate a threat. 
Apparently, explaining links Improve the explaining process, defined 
as showing the relationship between objects, events, principles, or 
statements reporting either cause or effect or comparison and contrast. 
Gestures and movement-defined as movements of the arm, head, or 
trunk, and movement from one fixed place to another-were significantly 
more frequent per minute and per hundred words in the more effective 

explanatlonSe 

Computer Analysts of Explanations 

The fourth study, "Computer Analysis of Teachers' Explanations," 
by Daryl Dell and Jack Hiller, subjected the transcribed protocols of 
the teachers' explanations to frequency counts, by means of an elec- 
tric computer, of various kinds of words. The count Is made with a 
dictionary look-up procedure, whereby the text words are coded with 
information representing the Investigator's theoretical orientation. 

The computer gave such content analyses a degree of reliability, 
objectivity, speed, and economy that would otherwise be unattainable. 

One dictionary was that for "vagueness,"— words that individuals tend-, 
to use when they are vague, that Is, not precise. Examples of such 
words are almost , generally , many, maybe, and most . It was hypothesized 
that poor explainers use these words with greater proportionate fre- 
quency. in a random sample of ten of the 45 transcripts of Yugoslavia 
presentations, the "vagueness" total correlated -.88 with effectiveness. 
Additional dictionaries Investigated were the Harvard Third Psycho- 
Sociological Dictionary, an expanded "vagueness" dictionary, an 
"adherence-to-detall" dictionary, Holstl’s semantic differential 
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dictlonary, and the Dale List of the 3,000 most commonly used words. 

Many of the dictionaries overlapped In word content, but the total 
word list contained approximately 7,000 words. A random sample of 15 
protocols from the Yugoslavia group and 15 from the Thailand group 
containing only teachers not represented In the Yugoslavia group was 
used to determine the correlations with effectiveness of these various 
dictionaries. The Holstl approach had little value. An expanded 
"vagueness" dictionary correlated -.59 and -.48 with effectiveness on 
Yugoslavia and Thailand, respectively; both rs are significant at the 
,02 level. This dictionary Includes simple phrases as well as single 
words. Vagueness on the Yugoslavia protocol correlated .84 with that 
on the Thailand protocol for the 23 teachers In both groups. An ex- 
plaining- links dictionary based on Rosenshlne*s study correlated .38 
and .37 with effectiveness In the Yugoslavia and Thailand groups, re- 
spectively. In general, this study supports the conclualons that 
computer procedures can be developed for analyzing certain aspects of 
classroom discourse, that vagueness as counted by the computer corre- 
lates negatively with effectiveness In explaining, that vagueness Is 
highly reliable on a "test-retest" basis for the teachers In this study, 
and that explaining links correlate consistently from one sample to the 

next. 

Two New Studies 

The two new studies have been planned by Robert Plnney and Robert 
Shutes under the direction of N. L. Gage. These studies will be based 
on data from the Intern Data Bank described elsewhere In this Annual 

i 

Report. Using eamples of entering Interns before and after. a summer's 
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training in the Stanford Secondary Teacher Education Program, these 
studies will determine correlates of effectiveness on the part of the 
interns. Pinney*s study will be concerned with "presentational" 
variables as ascertainable from the videotape recordings of the interns' 
behavior in two 45-minute teaching exercises, one at the beginning and 
the other at the end of the summer's training. The other study, by 
Shutes, will be concerned with variables measurable in the transcriptions 
of the texts of the 45-minute lessons, in which each of the interns 
taught a pre-set lesson to his class of about 2^ high school-age boys 
and girls employed to serve as students in the training-research program. 
As of this writing, the data have, of course, been collected as part of 
the Intern Data Bank and the analysis is about to begin. It is anti- 
cipated that these investigations will yield some evidence relevant to 
the conclusions based on the four studies described above. 

A Symposium at the AERA Meetings 

At the meetings of the American Educational Research Association 
in February 1968, the four papers summarized above were discussed by 
Drs. John B. Carroll and Robert Glaser. Space limitations preclude 
full presentation of their comments, some of which dealt critically 
with aspects of the methodology and interpretation of these studies. 

But the following introductory remarks by Dr. Carroll merit quotation; 

I can't say too strongly that I want to commend Gage 
and his colleagues for undertaking this program of research. 

It*s a kind of research that we have waited for for a long 
time, too long in fact for it goes right to the center of the 
teaching process conceived as the communication of knowledge. 

Some critics, of course, would be tempted to argue that 
lecturing is not a central element in teaching, or even if it 
is, that it should not be. I would defend Gage and his 
colleagues against this argument on two grounds: (1) lecturing 
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Is here to stay whether it*s desirable or not, and actually 
there's not a great deal of convincing evidence against 
lecturing, and (2) even If straight monologue exposition by 
teachers Is not or should not be a customary practice In 
teaching, there Is certainly an element of verbal exposition 
In almost any live teacher-pupil Interaction, whether or not 
It Is a part of a dialogue between teachers and pupils that 
Includes questions and answers or other repartee. Therefore 
verbal exposition merits study, and one way to study It is to 
look at It in concentrated doses, that is. In teachers lec- 
tures. Just why there should be so much reaction by some 
people to the Idea of lecturing I fail to understand telling 
people things, telling stories, explaining things, etc. Is 
a characteristic activity of the human species. Apparently 
what we don't like about lectures Is the peculiar form of verbal 
behavior that sometimes occurs when people get up on plat- 
forms. I assume that Gage and company's teachers were not 
lecturing from platforms. 

A chapter on these four studies and the comments of the dis- 
cussants Is being prepared by Dr. Ian Westbury of the Ontario Institute 
for Studies In Education for inclusion In a volume tentatively entitled 
"Research Into Classroom Processes" to be published by the Ontario Instl 
tute and also by the Teachers College Press of Columbia University. 
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3. Technical Skills of Teaching: Languages 

R, L, Polltser 



The purpose of the project Is to Improve foreign language Instruc- 
tion by Improving the training of foreign language teachers in two 
complementary ways: (a) by producing materials and programs to train 

foreign language teachers and Instruments to evaluate foreign language 
teachers (developmental activities) and (b) by studying characteristic 
classroom behaviors of good and poor language teachers and the Identi- 
fication of good language teachers In terms of their effects on pupils 

(research activities). 

The method of the project Is one of development (partly based 
on research) followed by research and verification. Thus the staff 
began by producing materials and syllabi for the training of foreign 
language teachers (Technical Reports 1, lA, and 2, 1966, 1967). The 
procedures outlined In these reports were based on the general research 
on microteaching and modeling. These reports also contained tentative 
guides for the evaluation of foreign language teachers. The subsequent 
phase of the project establishes the reliability of the rating Instru- 
ments and, above all, their validity in terms of the study of the 
effects of teachers on pupil attitude and achievement. The main 
strategy used in the validation study consists In correlating attitude 
changes (over periods of four to eight months) and pupil achievement 
(measured at the end of the semester or school year) with teaching 
behaviors observed In 15-mlnute segments of teaching performance (four 
15-mlnute segments for each of the 20 teachers Involved in the study). 
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As of April 1967, the training syllabus for teachers of Spanish 
was nearing completion. Some data for a pilot study concerning the 
correlations between change of pupil attitudes toward foreign languages, 
the subject matter competence of their teachers, and evaluations of 
their teaching performance had been gathered. 

The training syllabus for teachers of Spanish was completed in 
May 1967, in time for use in various NDEA Institutes concerned with the 
retraining of teachers of Spanish. The pilot study dealing with the 
change of pupil attitudes yielded the somewhat disturbing result that 
teachers who rated highly in the performance of certain skills tended 
to have a negative effect on pupil attitude toward the subject. The 
findings of the study were reported in Research Memorandum No. 13; 

An Exploratory Study of the Relations of Teacher Competence and Per- 
formance to Pupil Attitudes Toward Foreign Language Learning, October 
1967. 

During the period September 1967 - January 1968, videotapes were 
made of four 15-minute segments of the teaching performance of 20 French 
teachers all teaching the same course (first year audio-lingual French). 
The pupils were given pretests of attitude and aptitude in September 
1967. In February 1968, criterion measures of speaking, listening, 
writing in French were administered to all pupils. In December 1967, 
work was started to establish the reliability of a rating instrument 
that would distinguish creative language teaching from a non-creative 
approach. As of April 1968, the work of scoring the criterion measures 
is being completed. Upon completion of the grading of all instruments, 
it will be possible to rank the participating teachers in terms of ad- 
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justed measures of achievement by their pupils. The data on the per- 
formances and behaviors of the five highest and five lowest ranking 
teachers will then be subjected to detailed analysis. 

The main dissemination activities of the project included the 
publication of the technical reports, which were distributed to all 
directors of NDEA Foreign Language Teacher Training Institutes and to 
all state and major county and city supervisors of foreign language 
instruction. In addition, the principal investigator. Professor 
Robert L. Politzer, reported on his activities to a meeting of the 
Modern Language Assocation of America, in the section on Audio-Visuals 
in Teacher Training, December 28, 1968, presenting a paper on "Micro- 
teaching." 
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4. Technical Skills of Teaching: Social Studies 

R. E.^Gross 

The original purpose of the videotape aspect of this developmental 
project was that of collecting and developing materials. This purpose 
was broadened during the past year to Include using and evaluating 
videotapes as a teaching device. Beginning In the Summer Quarter, 
videotapes were used In conjunction with the social studies teacher 
methods course whenever applicable. Feedback from the Interns con^' 
cernlng the value of these videotapes has produced the following Infor- 
mation: (a) It Is relevant to watch actual teachers performing certain 

types of behaviors after the Interns have discussed these behaviors In 
class; (b) videotapes depicting typical Intern teachers are most 
meaningful to the Interns; and (c) observing different styles of 
teaching provides both new approaches and additional Insights Into^ 
the complexity of the teaching situation for the Interns. The staff 
has been encouraged by the positive comments about the use of video- 
tapes as a supplemental teaching device. The major problem of un- 
satisfactory audio reproduction can be solved by purchasing and dis- 
tributing Individual microphones to pupils In the class being video- 
taped. 

The staff continues to collect additional tapes as opportunities 
occur, especially looking for contrasting examples within Its behavior 
categories, since many categories have already been represented by at 
least one or two tapes. Evaluation, In terms of the effectiveness and 
quality of the tapes, will continue during the remainder of the 

present year. 
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The Social Studies Teacher Appraisal Guide has been completed 
since the last Annual Report. The emphasis has shifted during the 
past year from development to refinement and use of the Instrument. 
Having made extensive revision during the Summer and Fall Quarters, 
the staff Is preparing a plan for a field study for the Spring Quarter. 
The Instrument has already been used both In the school setting and In 
a small pilot situation. Initial results are quite encouraging In 
terms of rater agreement on various categories and on overall evalua- 
tion. The proposed field study would place this Instrument In use 
with all 50 of the social studies Interns for an entire quarter. The 
Instrument would then be evaluated by the Intern supervisors, resident 
teachers, anJ the Interns. Various questions concerning the Appraisal 
Guide, Including Its applicability, completeness, relevance, etc., 
would be asked. 

Copies of some of the videotapes have been prepared for local 
school systems In California and Oregon and for the Staff College of 
the U. S. Army Civil Defense School. Reports from all of these Insti- 
tutions have been quite favorable. A sample tape and an accompanying 
address concerning the use of videotapes In teacher education were 
presented at the National Council for the Social Studies convention In 
Seattle In November 1967. A similar presentation has been requested 
and approved for the State meeting of the California Council for the 
Social Studies in March 1968. Articles describing the use of the video 
tapes In the p.reparatlon o£ social studies teachers appeared In the 
September 1967 issue of Ed.-cetlonal Screen an d Audiovisual Guide and 



In the Noverabsr-December 1967 issue of Education. A school district 
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In Northern California sent several members of Its staff to the Center 
to Investigate the possibility of using the project's tapes, or 
copies, within their own school television system for in-service 
education purposes. In addition, various organizations. Including 
other colleges and universities and churches, have expressed Interest 
and have requested information concerning this videotape collection 

program. 

Although it has not been extensively used in the field as yet, 
many requests for copies of the Appraisal Guide have been received, 
primarily from social studies teacher educators. As the Appraisal 
Guide is developed and used more extensively, those who request copies 
will be Invited to recommend revisions in the Instrument, 
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5. Role-playlii!^: Its Uses In Teachln<> Decision-Making Skills 

F. R. Shaftel and R. H. Koff 

The general purpose of this project Is to examine cognitive and 
affective dimensions of Individual differences as correlates of the 
impact of role-playing In the classroom. Role-playing Is one of the 
many alternatives available to the teacher for Involving students In 
Inquiry. In the present research, role-playing Is viewed as an educa- 
tional treatment. The major focus' of ' the Investigation was directed 
toward understanding the Impact of role-playing upon the cognitive and 
affective life of the learner. A secondary goal was that of under- 
standing the Implications of the research on role-playing for the 
training of teachers. 

As an Inquiry process, role-playing requires of the teacher skills 
that have not been Involved In conventional modes of teaching. Essen- 
tially an heuristic mode, it requires a classroom climate in which it 
is "safe" for students to take risks. The teacher must know when and 
how to (1) structure the role-playing situation; (2) be non-directive, 
(3) facilitate the flow of student ideas and (4) mediate group ideas. 
Such procedures demand skills in asking open-ended questions, listen- 
ing for meanings, and asking clarifying questions. The students in this 
process learn the skills of listening, interacting with the ideas of 
others, objectifying one's own ideas, cooperating in active explorations, 
and engaging in antecedent-consequent thinking, especially In terms of 
sensitivity to the effects of one's behavior on others. 
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The present research was designed to determine what personal 
characteristics were influenced by the role-playing techniques used. 

A second objective was to develop procedures for facilitating the use 
of role-playing in the classroom; Inevitably, this second concern in- 
volves the training of teachers and an assessment of the social environ- 
ment in which role-playing takes place. 

Two cognitive variables and one affective dimension were dealt with. 
The cognitive variables were ability to generate alternatives to prob- 
lem situations and ability to think about future events that might be 
a consequence of one's behavior in a given situation. Guilford terms 
the latter behavior "antecedent-consequent thinking" and has developed 
instruments to operationalize this construct. The affective variable 
is "sensitivity to others." This term is operationalized by asking 
children to place themselves in the role of another child and say 
how the other child feels. 

The Experiment 

In an experiment Involving four experimental sixth-grade classes 
and four control classes, the project has studied cognitive and affec- 
tive aspects of role-playing interpersonal and Intragroup relations. 
Instruments were designed or adapted to serve the project's purposes 
and were administered in a pra- and post test design. The data have 
been collected and are now in the process of being analyzed. 

Subjects 

The subjects consisted of 198 children from eight sixth-grade 
classes in the Las Lomitas School District, which is formed from the 
unincorporated areas of Menlo Park, Ladera, and Atherton, California. 
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The families range generally from upper middle class, including many 
professional people, to blue collar workers. All sixth-grade students 
In each of the eight classrooms In three schools were given the research 
Instruments. Four of the eight classrooms were randomly assigned to 
control and four to experimental groups. A total of 171 subjects 
completed both pre- and posttest questions; t.e., complete testing was 
not possible for 27 subjects. 

Approximately equal numbers of male and female students parttct*** 
pated In both the control and experimental groups. Class size and 
proportions of male and female students did not vary significantly 
' from pre- to posttesting. In short, 83 control and 88 experimental- 
group subjects completed both the pre- and posttest questionnaires. 

No significant differences In numbers of males and females occurred 
within or between the experimental and control groups. 

Instruments 

A series of questionnaires were constructed by the project staff 
to collect data on the following aptitudes: (1) ability to generate 
alternative solutions to problem situations; (2) ability to determine 
consequences of employing a given solution to solve a problem; (3) 
ability to "decanter, ” or take the role of another parson; (4) ability 
to ccscrlbe situational conditions which may be a significant deter- 
miner of human behavior; (5) ability to Identify problem situations; 

(6) ability to Integrate problem-solving processes— problem Identifica- 
tion, generation of alternative means of problem solving, priority 
setting among alternative solutions, and projecting the consequence 
of using a given problem-solving alternative with respect to Inter- 
personal, as well as cognitive outcomes. 
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Analysls of the questionnaires has taken the form of attempting 
to operationalize a method for evaluating the success of the assess- 
ment of the above "aptitudes." The procedures and methods developed 
by the staff are briefly described below. 

Data Analysis 

The objective concerned with effects of role-playing on students 
Is currently being assessed from student responses to the problem- 
solving tasks, for which three scoring matrices have been devised and 
a fourth Is being developed. 

The first matrix deals with responses to three questions, "When 
do people cheat?" "When do people take advantage of each other?" and 
"When do people try to get even with others?" This matrix has a dimen- 
sion for locus of control (Internal or external) and a dimension of 
peer and/or adult referent. Scoring and machine processing of these 
data have been completed and compiled Into correlational tables. 

A second matrix, based on Thelen's adaptation of Blon's notion 
of emotionality. Is being used to measure two dimensions of student 
responses to the open-ended problem stories: (1) referent --peer or 

adult, and (2) modes of adaptation— flight, fight, pairing, dependency, 
and work. Scoring has been completed and the data prepared for 
computer procesring. 

The third matrix has been developed to assess the concrete- 
abstract continuum of children's thinking In problem-solving situations. 
Responses will be placed In one of nine categories: Irrelevant, 

moralistic, descriptive action, adult authority, need or wishes. 

Implied peer conflict, cause and effect, alternative solutions. 
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theory building. Rater reliability has yet to be established for 
this procedure. 

Work Is In process on the task of producing a method of scoring 
the decentering task (sensitivity measure). In which students attempt 
to describe several points of view in problem situations portrayed In 
photographs. The scoring Instrument will be designed to assess the 
child's own Interpretation of the situation and his ability to shift 
to a realistic viewpoint for each participant In the problem photograph. 

The Flander's Interaction analysis system was used to describe 

the behavior of four teachers In each of the three separate role- 

playing sessions. Recordings were made of each session and separate 

Interaction analysis matrices were constructed for each of the four 

wlthln-sesslon teacher role-playing functions: warm-up, discussion, 

rple-playlng, and summary. Statistical comparisons of wlthln-sesslon 

matrices, using Darwin's likelihood ratio, showed that teacher 

behaviors required to fulfill the role-playing functions differed 

significantly (p < .005) from one another. Role-playing matrices were 

alsj compared with matrices for an "average" social studies class 

it 

compiled for a previous study by Turner. Significant differences 
(p .05) In teacher behaviors between role-playing sessions and Turner's 
"a% rage" soda', studies classes were found. Results are curreni*:ly 
being analyzed In terms of Implications for teacher-training and future 
role-playing research. 

* Turner, B. P, A Study of Leadership Style: Interaction Analysis 

of an Inquiry-Oriented Human Relations Course and Subject-Oriented 
Social Studies Classrooms. Unpublished master's thesis. University 
of Chicago, 1966. 
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Dtssemlnatton Activities 

A documentary film was made of one complete session with a 4th 
and 5th-grade-comblnatlon of children. In order to develop a training 
film for use In later phases of the project. The film has now been 
tried out with groups of teachers In New York, Idaho, Washington and 
California. As a result of these try-outs, the film will be further 

edited. 

In June 1967, the National Broadcasting Company filmed a role- 
playing session with one of the project’s teachers and a class of 
children from the Berkeley City Schools. This became a part of a 
Special Broadcast on Education, "The Learning Process," presented on 
June 21. The film clips from that program are now a part of our 
project's training film material and have been used In the national 
try-outs previously mentioned. 

At present, a training seminar In role-playing Is being conducted 
with a group of secondary Interns. This seiilnar Is further clarifica- 
tion of the training procedures and the Initiation of a study of the 
uses of role-playing, both as a teacher-education tool and as a set 
of skills for beginning teachers. 

Experiences and Demonstrations : 

The use of role-playing In the curriculum and the techniques 
Involved were presented to teacher and administrative personnel In 
Boise, Idaho— State Social Studies Conference; Seattle, Washington- 
National Council for the Social Studies; Mlneola, New York— Teacher 
Education Council; Seattle, Washlngton--Assoclatlon for Childhood 
Education International; Riverside, California— University of Call- 
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fornla Extension Program; Claremont, California— Claremont Reading 
Conference; Menlo Park, California— Self-Enhancing Education Project; 
Berkeley, California— Curriculum Division, Berkeley City Schools; 

Fresno, California— The California Social Studies Association; 

Scottsdale, Arizona— The Association for Supervision and Curriculum 

Development of Arizona “ April 19* 

Exploratory training sessions were developed with secondary 
Interns In the Stanford program and with public school teachers In a 
Stanford class. 

Observations 

In this study, several key tasks are being further delineated. The 
problems of elucidating pupil Insights and skills in transactional 
operations are being clarified, especially as to their Implications 
for Instrumentation. Several new research questions have emerged from 
this study. Is a specially trained and temperamentally suitable teacher 
needed for such a process, or can the regular classroom teacher acquire 
the necessary skills and attitudes? Is the experimental design used 
In this study appropriate to the objectives described, or does the 
process required in an experimental design tend to distort some of the 
essential elements of the role-playing process? 

Continued analysis and synthesis of the data collected from the 
several questionnaires Is anticipated. Several research memoranda are 
being prepared, curriculum materials are being written to accompany the 
teacher-training films, and four films of Individual teachers conducting 
role-playing in four different classrooms are In the process of being 
edited for training purposes. 
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6. Teaching in Small Groups 
R. N. Bush 

^ The purpose and rationale of this project, as outlined In the 

previous Annual Report, remain substantially unchanged. Based upon the 
assumption that the unl(iue role of the teacher In the future may be In 
the Interpersonal realm and that working with pupils In small groups 

may be one of the most favorable settings of this role, this project 

■ 

is designed (1) to formulate new models for teaching In small groups, 
(2) to develop training programs appropriate for each of these models, 
and (3) to ascertain whether the models can be approximated in the 
schools and produce desired changes In pupil behavior. 

The products of this project will be (1) lists of pupil behaviors 
which teaching In small groups Is designed to elicit, (2) lists of 
teachers* behaviors (technical skills and professional decision) which 
produce these changes, and (3) outlines of alternative teacher 
training programs with necessary accompanying materials (films, video- 
tapes, rating scales, and observation forms) which may be used In pre- 
I service and In-service training programs, 

f The activities undertaken thus far In this project consist of sur* 

veys of the research literature. Intensive staff discussions, observa- 
tions--dlrect and through videotape records o,f teachers In selected 
schools— and the conduct of trial training programs with experienced 

and inexperienced teachers in training. 

At the beginning of 1967, we were ready to bring in our first 
groyp of experienced teachers for a preliminary intensive training 
session during the summer of 1967 and to begin some training of in- 
experienced teachers during the school year 1967-68, 
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one conclusion thus far is that each professional person who 
looks at the field under Investigation tends to take a highly Indi- 
vidualized view of It. Even though there Is an extensive literature 
on small group behavior. Its relevance for teaching In the schools 
remains limited and relatively unexplored. Yet, the lack of extensive 
and tested applications of these Ideas In the schools seems to be 
accompanied by a strong belief In the efficacy of the particular brand 
of treatment which different Investigators believe may be effective. 

There haa been widespread Interest In this problem at the Center, 
and we have broken the original task force Into two divisions. One Is 
concerned with the application of a particular training procedure to 
a group of experienced teachers, and the other Is concerned with the 
inexperienced teachers In the Stanford Intern teacher training program. 
The following reports briefly describe these different approaches. 
Subgroups 1 and 2 are working with the Inexperienced teachers during 
the Winter and Spring Quarters: Subgroup 3 began work In the Summer of 
1967 with a group of experienced English and social studies teachers 
and is continuing this work throughout the year. It Is anticipated 
that, during the spring and summer of 1968, the experience gained in 
these three projects will be Integrated Into Improved plans for further 



research and development. 




During the Winter Quarter, 1958, Dr. Frank Hawklnshlre headed a 
task force which conducted an experimental training program with 



Stanford secondary teaching Interns. 

The need for changes in teaching techniques seems obvious to many 
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who drgu6 About tho offocttvoness of the schools* One of meny 
proposals is to teach students In small Informal groups tn which they 
can have a chance to focus specifically on topics and Issues not 
handled In the lecture situation. The developing Interest In small 
group teaching has been accompanied by a feeling of dissatisfaction 
about the way teachers are actually teaching these classes. Many 
teachers assigned to teach In small groups seem to be performing In 
a manner similar to their previous style In large-group situations. 

How to get teachers to adapt their behavior to a style more compatible 
to the small group becomes the question. 

The traditional method of attempting to bring about behavior 
change Is to provide "a class" whereby teacher trainees are engaged 
In lectures, discussions, reading, and reflective writing on the 
problem. Out of this activity Is expected to come an understanding of 
the problems and techniques that will make teachers more proficient 
In the new situation. Many have argued that this technique falls to 
engage the trainee at the level needed to bring about successful 
behavior change. The trainee ends up''knowlng better than he does.” 

To Improve on this outcome ^ the "human relations" approach to training 
has been developed. This approach Is aimed at producing a high level 
of willingness to engage In new kinds of behavior. This willingness 
then becomes the self-motivating force which leads to behavior change. 

Before answering the question of which approach to adopt for the 
training (or retraining) of teachers, some prior Issues must be ex- 
amined. One highly relevant Issue Is, what happens to students as they 
undergo various learning experiences? As answers to this question 
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become available, one can assess which technique copes with the 
wide range of discovered problems most effectively. 

To study this kind of learning, the two above-mentioned different 
methods of Inducing behavior change were combined Into one strategy 
for work with the Stanford Interns assigned to two sections of a course 
In Social Foundations of Education. The Interns have been exposed to 
a systematic study of social Interaction as It relates to teaching. 

In addition, they have participated In a number of learning exercises; 
working with learning partners, learning teams, and sensitivity training 
groups; listening to "lecturettes"; working on sensitivity exercises; 
engaging In Independent study; and recording reflections In dally 
journals. 

In addition to the trainees* participation In the class, they have 
been actively Involved In the research being undertaken. First, each 
learning team Is required to record the classroom sessions along several 
dimensions. Content records, process reports, soclometrlcs, and role- 
analysis documents are compiled and reproduced. These reports*, while 
variable In quality, help give the "students* eye view'* of the course 
on a longitudinal basis. Second, the Instructor maintains a weekly 
report on the training groups, recording the behavior of the partici- 
pants on an eight-scale Instrument. Third, at the beginning of the 
quarter, each student was classified on a profile form so as to assign 
him to a theoretical typological group. Fourth, each student was 
required to make a Q-sort on the role behavior of each student at mid- 
term. The same Instrument will be administered to students at the end 
of the course. Fifth, each student will be asked to prepare an auto- 
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biographical statement at .the end of the course* 

Using these various measures, we hope to shed light on the question. 
What happens to students as they undergo various learning experiences? 

The tasks of analysis Include (1) developing perspectives on the per- 
sonality profile of the students (using the data described above and 
also the personality data In the Intern Data Bank) , (2) developing a 
typology of the kinds of students In the class and the possible learning 
style of each, (3) establishing the reactivity factor of each student 
(or type of student) to the learning process, (4) developing a longi- 
tudinal picture of the "natural history" of a learning experience, 

(5) establishing the vacillation patterns and lability measures of 
students as they are Involved In the learning experience. 

Some of the questions to be answered through analysis of the data 
are: (1) What themes develop In students' writings (about themselves) 
from this kind of teaching experience? (2) At what point In the learning 
process do students develop a sense of what Is relevant to which type 
of experience? (3) How do students apply theory of the classroom to 
their actual teaching? (4) How aware do students become of the differ- 
ences in their Intentions and their behavior? (5) What forces support 
or Inhibit changes in behavior that will bring the behavior more In line 
with the interns' intentions? (6) How much affective arousal Is neces- 
sary to have students relate meaningfully to what they are learning? 

The classes continued until March 17 at which time the data 
collection for the first phase was completed. The second phase of the 
project, using the same procedures outlined above, will be applied to 
two more sections of the course (about 50 students) ; the second phase 



will be completed in June 1968. At that time, the data reduction and 
analysis will begin. Upon the completion of this part of the project, 
(third phase) that of designing specific Intervention strategies 
for Implementing the findings In the teaching of the class next year •> 
will begin. Experimentation aimed at elucidating specific questions 
derived from this Initial effort will probably be undertaken. These 
experiments will entail packaging materials and refining teaching 
techniques that will cope with some of the Issues revealed about the 
learning process. It Is hoped that relatively clear guidelines for 
classroom teaching, using group work skills, will be forthcoming from 
this effort. 

A Laboratory*Semlnar In Teacher-Student Interaction 

A second task force under the direction of Dr. Robert Koff has 
been working with another group of Stanford Interns to develop their 
understanding and skill In teaching In small groups. A brief report 
on this work follows. 

In the winter of 1968, an experimental course was taught to 22 
Stanford Interns. The general pedagogical problem to which the course 
Is addressed Is, How can a selected array of "principles" useful to 
teachers be presented to them so that they will become operational In 
action and attitude as well as In "thinking about" -- all within a 12- 
week seminar? That Is, how can students within the limits of the 
classroom be provided with first-hand experience which they can under- 
stand and generalize Into tentative policies for teaching? 

Two assumptions served as starting points: (a) theoretical models 

for analyzing teacher- learning situations are available, and (b) the 



teacher should be a diagnostician and evaluator of the social system 
of which he Is a part. These assumptions guided the construction of 
a course aimed at developing the diagnostic and evaluative skills of 
the teacher needed to facilitate natural inquiry In the classroom. 

It was also assumed that a teacher Is better prepared to diagnose 
and evaluate his own behavior in a social situation if he is sensitive 
to the concerns of those he teaches, and the development of diagnostic 
and evaluative skills without a concomitant internalization of a set 
of policies Is probably useless or even detrimental. These assumptions 
led to an effort to base the seminar firmly In laboratory experience, 
focussing on the classroom as a social organism with Its own norms, 
values, and status systems. 

The subject matter of the course thus focused on the behavior 
of Its students as well as on the "established knowledge" about teacher- 

student Interaction In the classroom. 

The course was designed to be self-evaluating. Students were 
told that they were responsible for writing an evaluative report on 
the course with respect to (a) specific course objectives; (b) the 
meaning of laboratory experience for the Intern’s role as teacher and 
student; (c) what they felt was learned and why; (d) what they would 
do differently next year and why; (e) what significant learning experi- 
ences occurred and what conditions within the class brought them about; 
(f) how attitudes of class members toward participation In laboratory 
experiences changed over time; (g) how attitude change affected group 
process characteristics of the class, behavior of the teacher, and the 
meaningfulness of what was learned. 
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Throughout the quarter, various techniques for data collection 
were employed: questionnaires (post-meeting reaction questionnaires, 

the reaction to group situation test, etc.)» and Individual Interviews 
with group members, tape-recordings of Individual class meetings, 
and observations by "teams" of class members of each class meeting, 
assigned the role of class observers. Thus for each class session, 
the data collected allowed the group later to examine Its own history. 
These data served as resource material for the class’s attempt to 
evaluate the course. 

The class became deeply Involved In learning how to use the data 
It had collected In order to write the critical evaluation. The students 
learned something about using empirical evidence to assess their Swrv^s-*^ 
with basic principles of group life as they apply to classroom Inter- 
action. A preliminary syllabus and evaluative report will probably 
be available sometime during the Spring Quarter. 

An Experimental Training Program for Expe rienced Teachers 

A task force headed by Dr. Helen Schrader and Dr. Don DeLay 
conducted an experimental training program during the summer of 1967 
at Stanford for a group of 26 secondary school English and social 
studies teachers. The teachers had. In most Instances, been working 
In "open," or flexibly scheduled, schools and had during the school 
year 1967-1966 been teaching In small groups. 

The primary purpose of the work was to provide for a group of 
experienced teachers an experience of group process; this experience 
was Intended to consist of coming to grips with one’s own experiences 
and perceptions In order to understand, to articulate, and to use them 



more effectively in the teacher-pupil context. The goal was to bring 
about some transfer of method from the experimental workshop to the 
classroom. The problem was to discover as precisely as possible what 
happens In such group r?ocess and how It can be transferred. Con- 
ventionel research and analytical methods have thus far proved far 
from adequate to the task; hence, the second major purpose Is the 
development of a method which will yield productive and useful data 
about the small group process. 

The context of this phase of the study evolved from the develop- 
ment of flexible scheduling programs which provide for small classes 
and for individualized schedules for secondary school students. Such 
a program led to a consideration of individualized instruction within 
the classes themselves. Observations of teacher behavior indicated 
that for the most part it followed the lecture-presentation mode 
common to large classes and that teaching and learning were essentially 
unaffected by the smaller class size and individual scheduling. The 
classroom situation has been altered significantly with the intention 
of permitting a change in teacher behavior and in improvement in learning. 
These spatial and temporal alterations, however, have not produced 
substantial change or improvement in either teaching methods or 
learning. The project is exploring conceptions of the teaching- 
learning situation that might enhance educational benefits in the 
small group situation. 

The philosophical bases upon which the style, design, and purpose 
of this study were developed cannot be discussed in detail here, but 
two major points can be made. First, the concept of experience adopted 



Is ons which emphasises the unique, Indeterminate, and adventurous 
nature of any given Individual's contact with the world around him. 

Nhat Is Interesting, whet Is "true," or whet Is merely correct 
often becomes a matter of Judgment, perceptual Interpretation, custom, 
or teste. In some cases, of course, a shared frame of reference Is 
edopted to eliminate disagreement (e.g., the use of cardinal numbers 
in the decimal system as monetary units). But In other areas-such 
as the relative merits of different political systems, the meaning of 
history, aesthetics and morality In literature— there ere divergent 
points of view and seemingly Irreconcilable opinions, "facts," and 
Interpretations. To respect and to explore these differences so as 
to improve clarity and usefulness, teacher-pupil communication must 
be radically changed from one-way to two-way communication. Such a 
diange should help the student overcome his formal training In passivity 
within the classroom, encourage him to explore and express his own 
experience, his Judgments, end his Interpretations of himself, his 
peers, and his teacher. This change has not been feasible In the 
large, lecture-type class; It Is, however, eminently feasible In the 

small group. 

The second point concerns the nature of perception. The ancient 
metaphysical Idealists and modern logical positivists have assumed 
that true, universal perceptions are possible, that questions are of 
such character as to have only two answers; Right or Urong. But some 
modern thinkers, among them Wittgenstein, Merleau-Ponty, and the 
British psychoanalyst R, D. lalng, have developed convincing arguments 
that the "Right or wrong* dichotomy Is not appropriate to personal 
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perceptions. This view, with Its compelling evidence, leads to the 
position that the traditional authoritative-evaluation stance of the 
teacher Is many times unjustified In the course of learning process. 

It Is In sympathy with this view and with respect for the personal. 
Individual character of experience that we have designed this section 
of the project. 

The Pilot Workshop 

A two-week workshop for 26 secondary school teachers of English 
and social studies was Instituted to give the participants a direct ex- 
perience In discovering the meaning of a small group as a "thlng-ln- 
Itself," Two leaders were responsible for 13 participants each. These 
leaders functioned not on a didactic level, but as non-dlrectlve co- 
ordinators, The stress was on crystallizing events and feelings within 
the group, making the g oup Itself the message with as many meanings 
to the message as the number of Individuals In the group. 

The membership of the groups was changed during the second week 
to Illustrate how each group had Indeed formed a character of Its own 
and to bring Into awareness the Inter-group (transfer) dimensions of 

the process. 

During the fall, two techniques were used to gather suggestions 
for the next phase of the study. First, the teachers reported verbally 
on their perceptions of the Situation In their own small-group classes, 
and what changes. If any, had taken place In their teaching behavior 
and In student behavior, Thld Inquiry was left open-ended to maximize 
the range of Information and suggestions. 
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Second, videotape, recocdinga were made In the claases of a 
number of workahop teachera and of another teacher in the aame aubject 
area, who waa aelected by the workahop teacher aa one who "teachea aa 
I did prior to the workahop." Theae tapea are being analyzed by the 
ataff and by a group of paychlatrlc interne at the Stanford Medical 
School to determine what behavioral and "atmoepherlc" dlfferencea are 

most apparent. 

The reaponaea of ttm teachera have been encouraging, although 
they are not alwaya articulated well enough for "objective" item 
analyaie. There la little doubt in the Inveatlgatora ' mlnde that the 
workahop had a algnlf leant impact on the majority of teachera. Some 
teachera have developed departmental amall-group aeaalona with their 
colleaguea and retreata for faculty and parenta. Change appeara to be 
tasking place as a result of the workshop. 



-65- 



7. Teaching for Divergent Thinking 
P, J, Sears 

Much attention has been given In recent literature to the 
learning that takes place under programmed Instruction. Computer- 
assisted Instruction Is still In Its Infancy, but Its developers have 
been concerned mainly with rate and error In learning certain content. 

The characteristics of the learner that have been studied have usually 
been age, past experience In the content area, IQ, and sex. But there 
has been considerable speculation that motivational factors and attl- 

tudes toward learning Influence performance, 

Hllgard has proposed a number of characteristics of progranmed 
learning which contrast with characteristics of the more usual class- 
room Instruction by a human teacher: Its sedentary and non-soclal 

character; Its reduction of opportunities for problem solving, divergent 
thinking, and Inquiry; and the possibility that It leads toward con- 
formity rather then diversification of talent. These notions and their 
implications for the development of children receiving computer-assisted 
instruction (CAI) have not yet been subjected to careful study. 

The present research Is directed toward two questions: (.1) Are 

there changes lu children's general classroom behavior, broadly con- 
ceived (social, task-oriented, motivational, satisfaction, cognitive) 
over a year’s time which may be attributed to a partial schedule of 
computer-assisted Instruction? (2) What characteristics of children. 

In terms of classroom behavior, predict achievement gains In computer- 
assisted instruction as distinct from those that predict gains under 
the usuel kind of teacher-led group. Instruction? 



65- 



The design of the study involved fall and spring behavior sampling 
of first-graders' classroom behavior on a number of dimensions. The 



CAI group of 45 children received approximately 35 minutes per day of 
CAI; half of the group received CAI teading instruction, and half 
received CAI mathematics instruction. These CAI programs were under 
the direction of Patrick Suppes and Richard Atkinson, A non-CAI group 
of 27 children attended a comparable school; they received both reading 
and mathematics instruction in the classroom setting with a human 
teacher. Measures of achievement included indices of progress on the 



computer for the CAI group and scores on standard achievement tests 
in reading and arithmetic for both groups. 

Method 

•phe Behavior Survey Instrument was used to measure categories 
of child behavior considered on theoretical grounds to be potentially 
susceptible to the effects of CAI. These categories were reviewed as 
to practicability for objective observation. The method used was 
point-sampling; the observer focused on one child at a time and cate- 
gorized his behavior in each of seven areas. Since the categorization 
was intended to represent a momentary sample of the child's behavior, 
the behaviors observed had to be relatively simple. The observer had 
to derive his cues from the child's posture, facial expression, 
activity, or speech. The seven areas were : (a) tendency to pay general 
attention to a school activity; orientation to task, persistence; 

(b) satisfaction in task; (c) primary factors in motivation toward 
task performance; (d) dependence on the teacher; (e) dependency on 
social interaction with other children; (f) cognitive development in 
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several areas: cognitive style, curiosity, flexibility of mental 
set.; and (g) general activity level. The reliability of observation 
for these categories of behavior was estimated from the Independent 
judgments of two-man teams observing the same behavior simultaneously. 
This reliability estimate was made with two different sets of observers. 
Percents of agreement on categorisation of behavior ranged from 60 to 
98 percent. 

In the fall of 1966, behavior sampling had been completed on 45 
first graders who were due to receive CAT Instruction and 27 children 
due to receive regular classroom Instruction In mathematics and reading. 
Another set of observations was made on the same children In May 1967, 
after they had had approximately six months of CAI ox classroom Instruc- 
tion. 

The children In the two groups were from areas highly similar In 
soclogconomlc status. About 77 percent were members of minority groups, 
with a mean IQ of about 92. The majority could probably be classified 
as children of the poor. 

For the Fall 1966 and Spring 1967 data used here, 20 rounds 
(separate samplings) of each child's behavior were obtained at each 
time period* These samplings were separated In time by having the 
observer sample the behavior of each of the eight to 14 children In his 
quota (within one classroom) before returning to the first child of the 
classroom sample. An attempt was made to make the sampling repre- 
sentative of the classroom day, but this attempt may not have been 
uniformly successful from observer to observer. Since each observer 
made his observations within one classroom, there Is variance 
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ascrlbable to possible differences (in spite of observer reliability) 
between classrooms and observation times* The data reported are based 
on recordings by single obf ^.rvers rather than on simultaneous observa- 
tion and recording. 

Results 

Factor analysis of the behavior scores revealed four main factors, 
aooounting for 54 percent of the variance. These were labeled (1) 
academic behavior, spring (including high loadings on task orientation, 
achievement motivation, satisfaction, and cognitive behavior), (2) 
social behavior, spring (including high loadings on social behavior 
and motivation and negative loadings on achievement motivation) , (3) 
academic behavior, fall and (4) social behavior, fall. 

Analyses of variance were performed on weighted linear combina- 
tions of variables defining the academic and social behavior factors. 

Sex and treatment (CAI and non-CAI) served as independent variables. 
Analyses of covariance was not used because the groups were not randomly 
assigned and homogeneity of regression was not found in the two groups.) 
The results showed no effect of sex and a significant effect of treats 
ment from fall to Spring; the CAI group started higher than the non- 
CAI in social behavior scores but declined, while the non-CAI group 
increased over the year in social behavior scores. Although regression 
effects could account for some part of these changes, it was Judged 
that a substantial part could: not be explained in this way. 

The relationships between IQ, reading and mathematics achievement 
test scores, and progress on the computer differed in interesting ways 
for the classroom and CAI groups. Normally, one expects achievement 
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and academic behavior variables to be correlated. The CAI treatment, 
designed to maximize an Individualized mode of Instruction, appears to 
have reduced these relationships. In terms of classroom behavior, the 
CAI children did not remain as stable from fall to spring as did the 
non-CAI; It may be that the CAI treatment facilitated changes In behavior 
(Including general reduction In social behavior) which did not occur to 
the same extent In children not receiving the CAI treatment. A Techni- 
cal report on these results Is In preparation* 

Dissemination Activities 

A description of the Behavior Survey Instrument was published In 
the Fall 1967 Issue of Childhood Education * A large number of requests 
for this Instrument have been met. The Instrument Is useful for evalu- 
ating changes In the behavior of children In Head Start programs as 
well as for the purpose of the present study* 

An Experiment on Preschool Programs, 

Also supported by the Center was an experimental study by Lillian 

Katz, using the Behavior Survey Instrument to evaluate changes In 
children’s behavior under two types of preschool programs; one focused 
on personal and social development objectives and one on teacher struc- 
ture* Her observations Indicate that the children In the former kind 
of classes (personal-social development) maintained their Initial level 
of task absorption, decreased slightly In uneasiness, maintained the 
frequency of their cognitive behavior, and gained significantly In 
satisfaction* The results for achievement motivation and motility data 



were Inconclusive* 
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The results of the observations of the children assigned to the 
teacher-structured classes did not dlsconflrm this approach since the 
treatment was not properly applied. These classes were observed to 
be more restrictive and less sppportlve than was Intended by the treat 
ment design. Under these conditions, the children decreased slightly 
In task absorption and Increased In non- task involved behavior: they 
remained uneasy throughout the six-week session and failed to gain In 
the classroom setting. The results for achievement motivation and 



motility data were Inconclusive. 
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8. A Taxonoay of Teaching Behavior 
D. W. Allen 

The purpose of this project Is to design an Instrument for the 
description of classroom behavior In ways flexible enough to serve the 
needs of a variety of research projects and teacher evalualulon programs 
yet permitting coordination of data from specific uses ol the Instrument. 
This Instrument should Incorporate the category-system and sign-system 
approaches used In previous observational studies* and should permit 
the description of classroom behavior at varying levels of abstraction 

and detail • 

During 1966 and 1967, this project dealt with two major tasks: 

(a) the development of a preliminary pool of Items which could serve 
as a behavlor-descrlprtlve system, and C>) study of various models 
and organizing structures to be used with the pool. 

The initial pool of Items was developed through an extensive 
review of existing observational Instruments, such as the Stanford 
Teacher Performance Criteria, Medley’s OScAR scales, the Wallen-Travers 
reports, and Flanders’s categories for Interactional analysis. Many 
additional Items were written to fill In gaps that appeared In cross- 
tabulations of existing item categories. The Items were then cross- 
indexed according to the key words In each Item statement. With each 
Item appearing more than once In the pool, according to the number of 
key words In the statement, the pQol contained approximately 5,000 Items 

* D. Medley and H. Mttzel, Measuring Classroom Behavior by Systematic 
Observation. In N. L. Gage (Ed.), Handbook of Research on Teaching. 
Chicago: Rand McNally, 1963. Pp. 247-329. 
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Several theoretical Istuee end models relevant t(. this project 
were considered at the 1967 ABRA symposium on "The Development of a 
Critical Language for the Analysis of Classroom Behavior,” which was 
organised and chaired by Center staff members. Two papers presented 
at this symposium have been issued In the Center's Research Memorandum 
Research Memorandum No. 3, F. J. McDonald, "Applying the 
Unguage of Behavioral Models to Teaching Acts” and Research Memoran- 
dum No. 4, R. E. Snow,"Brunswlklan Approaches to Research on Teaching." 
During the current year, R. E. Snow has written Research Memorandum 
Ho. 18, "Toward a Model of Teacher-Learner Interaction" which Is also 
relevant to the project. 

After a review of the work accomplished during 1966-1967, It 
was decided that the current year's activities should be concentrated 
In three areas: (1) revision and expansion of the Item pool, (2) 

examination of different classification and category systems which 
might be used to structure the pool, (3) development of a computer- 
based system for storing the Item pool and providing maximum flexibility 

In Its use. 

The process of editing and revising the Item pool Included cross- 
checking for duplicate Items throughout the pool, sharpening the focus 
of many Items, rewording Items to reduce ambiguity, and restatement of 
Items In terms of a standard format. Each Item was classified as 
referring to bjhavlor (a) that Is ratable, or (b) whose frequency Is 
countable, or (c) that can be treated In both ways. A sample of the 
Items classified In this way Is given below: 
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Items to be rated: 

Teacher gives clear and complete Instructions for taking test. 
Teacher -student communication Is clear throughout lesson. 

Teacher Is Impartial In treatment of students. 

Items whose frequency of occurrence would be counted: 

Teacher rephrases or restates student repsponse. 

Teacher refers to self as source of authority. 

Teacher expresses approval of student Initiated behavior. 

Items to be rated or counted: 

Teacher participates In class activities without dominating them. 
Teacher Illustrates main Ideas by use of examples. 

Teacher cares for Individual student problems without disturbing 
other students. 

Sevaral Investigations wi^re undertaken to study the structure of 
the pool In terms of various category systems. Supervisors of the 
Stanford Secondary Teacher Education Program were asked to classify a 
stratified random sample of the pool containing 200 Items. The classi- 
fication systems resulting from this procedure were subject to a cluster 
analysis In order to obtain a composite category system for the super- 
visors as a group. Additional category systems. Including those 
developed by Smith and Meux and Openshaw and Cypher t were applied to 
sub-sets of the pool In order to study alternative organizing structures. 
None of the existing category systems was found to be broad enough to 
encompass the range ©f Items found In the pool, although large sub-sets 



B. 0. Smith and M. 0. Meux, A Study of the Logic of Teaching . Urbana: 
Bureau of Educational Research, College of Education, University of 
Illinois. 

** M, K. Openshaw and F, R, Cyphert, Development of a Taxonomy for the 
Classification of Teacher Classroom Behavior . Columbus, Ohio: Ohio 

State University Research Foundation, 1966. 
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of the pool were easily classifiable within these syfttems. At 
present no one category system has been adopted as an organising 
structure for the entire pool. 

Much of the work on this project during the current year has been 
devoted to the development of a computer-based system which will 
facilitate the use of the Item pool. Frank Sobol's approved disserta- 
tion proposal In the summer of 1967 outlined the conceptualisation 
of a computer-based teacher performance appraisal system. Building 
on this Initial conceptualisation, the project recently eompleted a 
computerised system, and a brief description of Its components and 
capabilities Is given below. 

In this system the Item pool Is permanently stored on line In the 
computer. This storage permits easy selection of Items through random 
access techniques and allows Items to be withdrawn, modified, and 
replaced, using a remote terminal located In the Center. New Items can 

be adde^ the pool In the same manner. 

A category generator program Is used to structure the entlrf, pool 
or sub-sets of the pool according to any category system supplied by 
the Investigator. A rating form generator program Is used to prepare 
rating forms for the supervisors of the Secondary Teacher Education 
p-'ogram. Items requested by the supervisors are printed along with the 
appropriate scale for rating or counting behaviors observed In the 

classroom. 

Other programs being developed for the Secondary Teacher Educa- 
tion Program will store supervisor ratings of the Interns and will pro- 
vide for statistical processing and reporting of comparative and 
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cutaulatlve ratings of the Interns. The system will undergo Initial 
testing In the Secondary Teacher Education program during April 
1968, and plans are underway to use an expanded version of the 
system In the microteaching clinic during the summer. 
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9. 35mm Photoi^raphy of Attending Behavior 

D. W. Allen 

This project Is aimed at exploring the value of 35mm time-lapse 
photography In collecting data on the attending behavior of students In 
their classrooms. Work In the current year Involved the completion of 
a major study and the planning and pretesting of future work. 

In the spring and early Summer of 1967, W, V, Panslow completed 
his work on attending behavior* This study Investigated ways of using 
the 35mm photographic record to sensitize Interns to the visual feed- 
back being afforded them by the attending behavior of their students. 
Four photographic records were made of the clases of each of the 80 
Intern teachers Involved In the study. The first and fourth records 
served as pretests and posttests; the second and third, as the basis 
for the treatment sessions. Two sources of feedback were manipulated, 
resulting In three experimental groups and one control group. For one 
kind of feedback, a histogram was provided as a basis for comparing <a) 
the lntern‘6 judgments at the end of the class period of the degree of 
each student’s attending behavior. with (b) judgments made by Independent 
raters who rated each student In each frame of the film strip. For 
the other kind of feedback, another Intern rated each student In 15 of 
the 30 frames made. In all cases, the Intern rated 15 frames of his 
own film strip. It was predicted that Interns In the experimental 
groups would show Increased ability to perceive attending behavior cues 
and that the group with both sources of feedback would show the greatest 
Improvement. Ability to perceive attending behavior cues In the class- 
room was to be judged by comparing the judgments made by the teacher 
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Bt the end of the dess period with the judgments msde by the Inde- 
pendent raters of the film strip. 

The entire sample (including the control group) significantly 
increased In ability to perceive attending behavior cues. The indepen- 
dent varlables--graphic feedback from independent raters, feedback from 
another intern, or the interaction of these two— did not produce 

variance significant at the .05 level. 

The reliability of the Independent raters In Panslow*s study was 
high, but the validity of their judgments could not be determined. To 
gain more information on the Important question of validity, a study was 
conducted by Halcolm Taylor in the Spring of 1967. In this study, a 
criterion measure of attention was obtained with the method of stimu- 
lated recall. This measure was then used to validate judgments made 
by the Independent raters of a film strip of the same class period. The 
method of stimulated recall, as developed by B. S. Bloom, Involves 
making a tape recording of the class session, and then playing back 
portions of It to stimulate the recall of the students of events dealt 
with in test questions. The student's score on the test questions Is 
believed to be a valid indicator of the student's attention, one that 
is much less affected by factors such as IQ, background Information, 
and test-taking ability than are standard tests. An additional measure 
of attention was obtained by getting the students to give a self-report 
on the amount of attention they paid during the period. After appropriate 
pretests, nine classes were selected, and the three measures of attention 
were computed for each student In each class. Spearman rank-difference 
correlation coefficients are shown In the accompanying table. 
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Rank-Dlfferenco Correlations among Three 
Measures of Attention in Nine Classes 

IR « Independent raters* judgments of the filmstrips 
SR ■ Stimulated recall test scores 
SSE • Student self-estimate 



Class 


N 


IR ts.SR 


M 


IR vs.SSR 


M 


SR vs .SSE 


A 


20 


.23 


20 


.51 


22 


.69 


B 


17 


.35 


17 


.15 


17 


.33 


C 


19 


.33 


19 


.41 


25 


.67 


D 


21 


.45 


21 


T.IO 


25 


.23 


B 


19 


.26 


20 


.30 


19 


.63 


F 


19 


.30 


19 


.58 


25 


.64 


G 


20 


00 

• 


20 


.42 


25 


.78 


H 


19 


.26 


19 


- .03 


19 


.25 


I 


20 


.43 


20 


.27 


25 


.39 



Median 



33 



30 



63 
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During the Summer of 1967, 60 interns were photographed during 
the 40-minute classes taught by the interns at the beginning and end 
of the summer session* These data, part of the Intern Data Bank 
described below, are still in process of analysis* Also, at this 
time, photographs were taken of the teacher in 12 of these classes; 
this study was made possible by modifying one of the automatic timers 
so that it could activate two cameras at once* One camera was then 
focused on the students, as usual, and the other camera was focused 
on the teacher* The results of this work will be discussed below* 

During the early fall of 1967, the staff examined ways to continue 
with the attending behavior studies* The best use of the film strips 
as a training device was considered. Searching for additional measures 
of teacher and student behavior, the staff analyzed the film strips of 
the teachers which had been made during the summer. It was found that 
reliable judgments could be made of where the teacher was looking in 
each picture. So the following questions could be considered; How 
consistent would a teacher’s pattern of gaze lines be? Does he tend 
to look at the same students every day? Does he tend to look to the 
same area of the classroom during different classes? How are patterns 
of gaze lines affected by teaching experience? The remainder of the 
fall was spent In designing and beginning a pilot study on these 
questions* This work is still in progress* 
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lo. An Overview of Research on Teaching Methods 

M. L. Gage 

N. L. Gage served as chairman of the Committee on Teacher 
Personnel which prepared the June 1967 Issue of the Review of Edu^- 
tlonal Research on "Teacher Personnel." He selected the other members 
of the Committee, solicited and edited the various contributions, and 
with W, R. Hhruh wrote a chapter entitled "Theoretical Formulations 
for Research on Teaching," which was Issued as Research Memorandum 
No. 8 of the Center as well as a chapter In the Review. The major 
headings In this chapter were entitled The Proposed Revolution Ih 
Teaching ("Describing" versus "Improving" In Research on Teaching; 

Two Convergences on Conceptions of Teaching), Models of the Domain 
of Research on Teaching, Relation of Theories of Teaching to Theories 
of Learning, The Need for Synthesis, Views on Promising Directions. 
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11. Problem Solvln*; Behavior under Conditions 
Designed to Elicit Response Uncertainty 

J, E, Sieber 

A goal of education is to prepare students to deal rationally 
and creatively with new problems. Lower class children, in particular, 
are prone to dogmatism and inability to generate and evaluate con- 
structive alternative solutions to problems. The purpose of this 
experiment was to examine lower-class children’s acquisition and use 
of information in relation to task uncertainty and certain differential 
variables. It is based on the theoretical propositions that subjective 
response uncertainty may serve as a motivator of information acquisition, 
and that the ability to generate subjective response uncertainty is 
dependent on age and other differential, social, and learning variables. 
These propositions suggest that, if the information-processing character- 
istics of learners were well understood, information inputs and ancillary 
instruction on information processing could be so arranged that intellec- 
tual development would be enhanced. Accordingly, lower-class children’s 
handling of uncertain decision situations was examined in relation to 

variables hypothesized to affect it. 

The subjects were 88 children in Grades 1, 2, 4, and 6 of a 
lower-class school, 11 boys and 11 girls in each grade. Each child was 
given individually administered measures of Test Anxiety, General 
Anxiety, Defensiveness, Locus of Control and Reflect ion-Impulsivity. 

The subjects were individually presented with 18 decision problems 
counter-balanced with respect to degree of response uncertainty and 
absence of experimenter-designated choice alternatives. The problems 
consisted of identifying the objects depicted on slides which the 
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chlldren presented to themselves tachlstoscoplcally' (1/100 second) 
as often as they wished before making a decision. Dependent variables 
were: number of viewings per picture, latency to viewing, number of 

correct decisions, and self-reported degree of uncertainty. 

Analyses of variance and correlational studies of the data, 
although most of the correlational analyses have not yet been completed. 
Indicated that (1) subjective uncertainty did not depend upon objective 
uncertainty, (2) subjective uncertainty was greater when no alternatives 
were presented than when alternatives were presented, (the opposite 
of results with middle-class children); this finding suggests that 
these children failed to consider each presented alternative as a 
hypothesis; rather they seemed to choose one presented alternative as 
the answer and Ignored the other alternatives; (3) second graders enter- 
tained greAter subjective uncertainty and engaged In more Information 
search than all other subjects did; (4) anxiety was associated with 
decreased Information search and decreased subjective response un- 
certainty. These data Indicate that subjects are able neither to 
^nerate nor to use alternatives. An apparent Increase In curiosity at 
the second grade does not continue to develop. 

Secondary Ignorance 

The role of subjective response uncertainty In Intellectual Inquiry 
and development Is being explored. As reported In Research Memorandum 
No. 17, Overcoming Secondary Ignorance: Learning to be Uncertain, 

children are often Inappropriately certain of their answers; the ex- 
pression "secondary Ignorance" was coined to denote this phenomenon of 
one*s not knowing that he does not know. As reported In that memorandum. 
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ways of teaching children to recognize when alternative answers exist 
have been Investigated. Other ways are currently being devised In 
preparation for further experimentation. 

One aim of this project Is to Improve understanding of the ways 
In which secondary Ignorance, or Inappropriate certitude. Is typically 
expressed In various contexts. For example, such Ignorance probably 
varies In form In different subject matter areas. In social studies 
much secondary Ignorance probably ocburs In Ohe form of over-general Iza- 
tlon--e.g., "all Eskimos live In Igloos," while In science, secondary 
Ignorance may be more likely to occur In the form of students' and 
teachers' making statements of principles and laws without understanding 
what they mean— e.g., "relativity Is E « me Moreover, such Ignorance 
probably also varies with the age and social class of the students. 

Accordingly, J, E, Sleber and four graduate students are visiting 
lower- and middle-class schools, at all grade levels, observing science 
and social studies classes, and recording the circumstances and manner 
In which students and teachers fall to Indicate alternative ways of con- 
ceptualizing phenomena and to bring Information to bear upon evaluating 
alternatives. A taxonomy of forms of Inappropriate certitude Is being 
developed. Examples of Inappropriate certitude and methods of teaching 
students to generate and handle response uncertainty will be formulated 
Into a program for training teachers In pertinent techniques. 

A Symposium 

A symposium on "Uncertainty, Learning and Thinking" Is being formed 
for presentation at the American Psychological Association meetings In 
September 1968. Its members will be James M. Driscoll (University of 
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Loulsvllle), Chairman; John T. Lansetta (Dartmouth College), "Uncer- 
tainty as a Motivational Variable"; Joan E, Sleber, "Secondary 
Ignorance and Learning"; Gavrlel Salomon, "Training for Response 
Uncertainty"; J* McVlcker Hunt (University of Illinois), and Leonard 
J. WafcSj (Purdue University), discussants. 

Future Work 

A number of foci for future research on subjective response 
uncertainty are currently being considered; these Include studies of 
the use of uncertainty training: (1) to teach culturally deprived 

children to develop and consider alternative solutloae to the problems 
which typically oimfisont them; (2) as a diagnostic technique for use by 
teachers and supervisors as they eonfrcmii. problems and generate alter- 
native hypotheses about the nature of the problem and possible solu- 
tions; a dissertation Is being prepared by Gavrlel Salomon on some ways 
of Inducing subjective response uncertainty in teachers in their 
diagnosis of student problems; Louis Weiss Is working with supervisors 
along similar lines; (3) as a technique for exploring the ethical 
aspects of classroom and other conduct. Such training can serve as an 
alternative to punishment. The exploration of alternative views on 
modes of conduct-- their consequences, and differences in social 
acceptability- -seems more likely than punishment to result in students' 
internalizing new views on social behavior; (4) in science teaching; 
in dlsonsslons with Professors Brldgham and Hurd, implications of these 
methods for new approaches to science teaching and curriculum have 
been explored. 
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Dissemination Activities 

The following papers have been circulated: Research Memorandum 

Mo. 17, Joan E. Sleber, "Overcoming Secondary Ignorance: Learning 

When to be Uncertain." (Accepted for publication in the Elementary 
School Journal) ; Research Memorandum Mo. 26, Joan E. Sleber, "Individual 
Differences In Decision Making Behavior," p!o be published In the 
forthcoming book. Uncertainty Information Search and Choice Behavior ^ 
by John T. Lanzetta, J. M* Driscoll, and J. E. Sleber. 

The following lectures have been given by Joan Sleber: "Learning 
When to be Uncertain" at the Symposium on Assessing Learning, California 
Advisory Council on Educational Research, San Diego, Movember 1967; 
"Learning When to be Uncertain," telelecture delivered to Wilmette, 
Illinois, School District, February 1968; "Uncertainty and Secondary 
Ignorance," lecture to faculty of Mountain View, California, School 
District, March 1968. 
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12. Determinants of Complex Information-processing, 

Behaviors In Children 

J« B. Sleber 

Ability to profit from Instruction Is frequently Impaired by fear 
of evaluation. The present research la aimed at two problems: (a) 

the relationships of anxiety, defensiveness, Intelligence, and sex of 
the learner (and especially the Interactions of these latter variables 
with anxiety) to various aspects of problem-solving In complex learning 
environments, and (b)* the types of Instruction which may be used to re- 
duce anxiety at the same time that new problem-attack strategies are 
being taught. 

Since the effects of anxiety on Intellectual processes may be 
facilitating, debilitating, or neutral, and since the construct of 
anxiety per se has never been adequately been conceptualized or measured. 
It was considered undesirable and Impractical to aim to reduce anxiety. 
Rather, the aim was to understand how anxiety affects various cognitive 
processes (e.g., memory, ability to generate alternatives), and how 
teaching could help students take advantage of the facilitating effects 
of the anxiety and could not bring Into play the debilitating effects. 

It has been theorized that highly Intelligent students learn to use their 
anxiety advantageously; It Is the aim of this research to find ways of 
teaching all anxious students to use their anxiety advantageously. 

Instructional techniques which prove to be successful In the 
reduction of anxiety In this research can be comprehensively developed 
as technical skills of teachers. Where such techniques are already 
being used as technical skills In some other context, they can be re- 
examined for relevance to the Instruction of highly anxious students. 
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A set of pvobleoic solving and declslon-maklng tasks was designed 
which permitted examination of many measures of problem-solving strat- 
egies (e.g., errors of problem perception, perseveration on wrong 
strategy, failure to use previously acquired Information, forgetting 
of one's current line of reasoning. Inability to synthbalse Information). 
The problem-solving of fifth- and sixth-graders was studied In relation 
to their anxiety level, defensiveness, sex, and Intelligence. In addition 
to examining problem-solving difficulties In relation to anxiety, two 
forms of experimental Intervention were tried; (a) provision of 
memory support and (b) brief training programs designed to reinforce 
attention to problem-relevant stimuli and to produce encoding and evalua- 
ting such Information. The effects of these Interventions upon subjects' 
problem-solving behavior were examined by comparing control ^s with 
experimental ^s (matched as to sex, IQ, test anxiety, and general 
defensiveness) . 

The data have been transcribed, coded, and made ready for analysis, 
which should be completed by April 1968. The only completed portion 
of the experiment concerns the relationship between memory- support and 
anxiety In problem-solving. Forty fifth- and sixth-graders, matched 
on test anxiety, defensiveness, sex, and IQ, were divided Into two 
groups. Each child solved Forteus maze tasks and a marble puzzle, 
with or without memory support. An anxiety x memory support Interaction 
effect on the number of errors made prior to solving the marble puzzle 
was found, as predicted, but It did not occur In the Forteus maze task. 

The results suggested that the Interference of anxiety with short-term 
memory could be offset by a variety of external aids such as diagrams 
or notatlonal systems which problem solvers could be taught to use. 
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Thla ter let of experlnentt het led to e new pared Igm for the 
study of effects of test anxiety on Intellectual processes. In this 
paradigm, the usual problems of definition and measurement In the study 
of anxiety are circumvented, and research procedures are directly trans- 
latable (developed) Into classroom practices. Details of this paradigm 
are presented In Research Memorandum No. 11, "The Relationship Between 
Test Anxiety and Children's Need for Memory Support in Problem Solving," 
by Joan E. Sleber. 

The remainder of the data are being prepared for analysis. A review 
of the literature on the effects of anxiety on cognitive processes Is 
being prepared, along with a non-technlcal paper on the same topic 
designed for dissemination In a teacher's Journal. 

Practical ways are being formulated for teaching children how to 
develop and use their. own memory support devices. These Include mnemonic 
devices, diagramming of details (e.g., of complex story plots In literature 
and teaching habits of verbal encoding. 

A dissertation proposal has been completed by Leon Paulson for a 
further experiment on IQ x anxiety x task difficulty interactions In 
relation to the effectiveness of various forms of memory support. 
Dissemination Activities 

The following papers have been prepared: Research Msmorandum No. 

11, "The Relationship Between Test Anxiety and Children's Need for Memory 
Support in Problem Solving," by Joan E. Sleber and Lawrence I. Kameya; 
Research Memorandum No. 25, "A Paradigm for Applied Research on Modifica- 
tion of the Effects of Test Anxiety on Intellective Processes," by Joan 



E. Sleber. 
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Also the following papers were presented: (1), AERA Paper, Joan E. 

Sleber and Lawrence I. Kameya, “The Relation Between Test Anxiety and 
Children's Need for Memory Support,” February 12, 1968: (2) Joan E. 
Sleber at Annual Meeting of California Educational Research Association, 

f 

March 15, 1968, Berkeley, California. 



13. Co™puter-Assl.ted Instruction for Teacher Education Research 

L. E. Knight 

in this eKperlmental program, we are Investigating the possible 
„,es of currently operating Computer-Assisted Instruction (CAI) systems 
with particular attention to the types of Instruction which are most 



suited to presentation via CAI. 

The basic hypothesl, with which we are working Is that students who 
can make full use of the .•learner-controlled" branching capabilities 
of the computer will attain greater competence In various skills and 
in a shorter period of Instruction time than students who use the 

same examples In a standard classroom setting. 

The first experiment concerned the use of one particular 
installation In a teacher education program. The facility used <an 
IBM 1500 at Brentwood School In East Palo Alto, California) was 
designed particularly for use with elementary school children, but there 
were no difficulties In adapting It for use with graduate students. One 
hundred thirty Interns In the Stanford Teacher Education Program 
received Instructions on a statistical procedure designed to enable 



them to combine the test scores of their students on various tests 
and to come to an accurate final ranking of the students. Thirty of the 
interns received Instruction In a normal classroom situation; the rest 
received Instruction via computer. Statistical analysis Indicated 
that the classroom group scored higher on a criterion test than 



computer group, although not significantly (Kolmogofov-Smlrnoff test). 

The computer program was written to allow for the possibility of 
demonstrating the usefulness of CAI In performing basic psychological 



research. The students who received instruction on the computer 
were divided into two experimental groups: the first group proceeded 

through the program in a standard, linear manner; the second group was 
allowed to skip around in the program at will, and the students were 
free to move ahead or back one frame, or to any of the 12 major concepts 
in the program whenever they so desired. Our statistical analysis 
indicated that the "linear" group scored higher on the criterion test 
than the "flexible" group scored but not significantly higher. 

A 25-item retention test and an open-ended attitude questionnaire 
were administered to all subjects in October to determine whether or 
not systematic differences existed either among the three treatment 
conditions or among the various strategy-types within Group II. Results 
on the retention test indicated no significant difference between the 
experimental and control groups (Kolmogorov-Smirnoff test). The 
results of the open-ended questionnaire are being used to develop 
material for the second program in the experiment. 

A new study is being designed to use more capabilities of the 
computer and at the same time to exaploy a program of a more abstract 
nature . The new program being planned will (a) be oriented to specific 
fields of study (e.g., an English intern will be concerned with a 
program emphasizing pglish content); (b) be human-relations oriented 
rather than dealing with "combining and weighting of grades"; (c) utilize 
mere of the IBM 1500 capabilities (earphones, screen for projecting 
slides, light-sensing pen); and (d) provide relevant training material 
for the intern group in the summer of 1968. The topic is "Skillful and 
Sensitive Evaluation (non-testing) of students in the Classroom." 
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14. Learner-Monitored Teaching 
D. W. Allen 

Learner-monitored teaching (LNT) la an outgrowth of work by 
Robert Mager on programmed instruction. The device derives its name 
from a television monitoring technique which has been modified and 
applied to teacher training to facilitate teacher observation with 
direct and simultaneous supervisory feedback. The equipment for LMT 
has now been designed and constructed, with the exception of some minor 
testing and rewiring and is nearly ready for research use. 

Current thinking on research with LMT ties it to the framework of 
microteaching. Among other things, the technique would allow for 
simultaneous, yet relatively unobtrusive, involvement of both teacher- 
trainee and supervisor in a teaching encounter. Instead of waiting for 
delayed feedback on his behavior, the trainee would receive '’on-the- 
job" feedback from his supervisor, as the latter simultaneously views 
the entire microteaching encounter via the modified closed-circuit 
television technique of LMT. By means of an audio-video control board, 
the tra .nee receives a series of supervisory cues and appropriately 
modifies his behavior as need be. The entire process can be video- 
taped and later analyzed for research purposes as well as practical 

use in the training of teachers. 

Tentative plans for an experiment call for comparing simul- 
tcneous feedback via audio cues with those via video cues as to its 
v«>lue in supervision. This experiment, relatively simple and Inex- 
par.slve, would facilitate t*ie needed refinement and "debugging" of the 
equipment prior to any full-scale research use. 



o 

ERIC 



-93 



The physical plant of IHT consists of a central control room and 
a nund)er of small, ''satellite'' viewing rooms. The basic components are 

as follows: 

1. - Mas ter Control Station : central origination sti^|,n 3 ^wa<|^i^^ Poe 

or more individuals (teachers, interns, subject-matter- specialists, 
supervisors, etc.) undertakes a teaching encounter or informational 
dialogue with a control agent (s) . The entire exchange is under the 
scrutiny of a television camera unit. 

2. -| |ftagner Satellite Statj ^pn: viewing area(i) where the aforementioned 

exchange is individuaUy monitored vU e sinpU CCTV system by up to 
six subjects. The sub|ects are provided with individual TV monitors and 
audio connections wired for two-way feedback capabilities with the 
control agent(s). In addition, each station has an intercom wired with 
a six-button signal circuit which can be triggered in reaction to any 

one of six predetermined, standardised comments relating to the particular 
experiment being conducted. When a switch is activated in a satellite 
station, a light appears on the controller's panel indicating the coded 
comment and the individual who made it. Each station is equipped with 
a microphone and a set of earphones which permit each subject to listen 

and talk back to the control agent(s). 

Control Panol t electronic unit wired for two-way 
communication via audio or signalling connections with each of the 
satellite stations. This is the panel operated by the designated control 

agent (s). 

for each of the six viewing rooms, the Monitor Control Panel has 
a set of buttons on a lighted circuitry which can be activated by the 
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the subjects in the satellite stations in response to the inforsation 
being originated in the Master Control Station. The control panel is 
constructed in such a way that the buttons can be identified with 
some sort of visual cues which change from experiment to experiment , 
depending upon the designated objectives of an experiment. 

As previously stated, the panel circuitry has been wired to 
permit two-way communication between the learner stations and the control 
station, either on an individual or group basis. It is also possible 
to record the audio and video sources for later playback analysis. 

During December 1966, in cooperation with the Stanford School of 
Education Audio Visual Center, plans for construction of tUt were 
prepared and arrangements for physical facilities were undertaken. In 
the intervening time, existing rooms used by the A-V Center (viewing 
rooms A.D.C. and D) have been altered in such a way that they can 
readily be adapted to meet wiring and circuiting requirements for the 
Master Control Station and at least six Learner Satellite Stations. 

Closed-circuit television requirements have been met by the addition 
of six nine-inch television monitors, a signal generator, and a power 
amplifier for signal distribution to the satellite rooms. The intercom 
units and signal lights for the six satellite stations are almost 
completed. Each of these units contains a microphone and a series of 
electronic signalling lights which lead to the Master Control Panel. 

The Master Control Panel is also near completicn. On this panel 
are arranged six rows of twelve lights and six two way switches, each 
tow corresponding to one of the six satellite signalling boxes. Beside 
each li^t is an electronic counter which will record the number of 
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times that light is signalled from a particular satellite station. A 
running count of the number of times one particular light has been 
signalled on all six rows is indicated by a cumulative counting device. 

As presently constructed, audio communications for the IMT unit 
between the controller and the satellite rooms is essentially a one-way 
affair, with the controller listening to comments from the outlying 
rooms which can be recorded on IBM dictating machines (these comments 
ordinarily would be things that cannot be expressed by the signal lights)^. 
The Master Control Panel has been constructed so that the controller 
may listen to comments individually, or he may throw the communication 
links open to two, three, four, or more of the satellite stations at 

the same time. 

Essentially, IMT can provide the research worker in education with 
a means of observing the effects of immediate feedback and direct 
involvement in the teaching- learning process. With minor alterations 
in the basic equipment, many applications are possible, such as the 

following: 

l. An Intern teacher could take the role of the control agent and question 
a subject-matter specialist; in each satellite room students would 
observe the questioning and in turn direct comments, Suggestions , and 
reactions to the controller by v/ay of the intercom and/or the electronic 
signalling device on the Monitor Control Panel. Under such conditions, 
would the intern, after a number of such sessions, gain an insight into 
the way students think? Would he begin to anticipate the types of 
questions his students may ask? On the other hand, would the student 
who has been in constant communication with the teacher learn appreciably 
more, having been a direct participant in the teaching situation, than 
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he would have were this involvement not provided? 

There are, of course, any number of alternative ways this device 
could be arranged. The intern could attempt to teach a lesson while 
serving as a controller; there could be supervisors in the satellite 
rooms; doctoral supervisors could be placed in the satellite rooms while 
intern supervisors, as controllers, could counsel interns. 

2. IMT could have particular usefulness in sequencing curriculum. For 
instance, an intern could be involved in a micro-teaching encounter, 
and concomitantly, he would be monitored by six other students in the 
satellite stations. At the onset of the lesson, the intern could 
specify the course objectives to all students. As the intern 
progresses in his teaching encounter, the students in the stations would 
signal him requesting changes in the instruction pattern - epecific 
informattop. change in pacing, etc. - which in turn would facilitate 

their understanding of the lesson. 

The number of student requests to a teacher over a period of time 

could be plotted on the Monitor Control Panel. Thus, one criterion of 
teacher effectiveness would be described as the lowest number of 
requests made by the students in the satellite stations. The lower the 
nusd>er of outside requests for alteration of the instructional pattern, 
the more effective the instructional pattern for the target population 
in the learner stations. In this manner, instruction is sequenced to 
meet the user and make learning more meaningful. 

3. A variation of the aforementioned approach might be useful in the 
validation of instructional materials. For instance, a lesson could 
be prepared to mirror three different teaching approaches. IMT would 
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be applied to ascetfin «hich one of the three methods received the 
lowest amount of alteration requests from the satellite stations. The 
subjects in the satellite stations could be selected according to 
specific variables, e.g.. level of educational achievement, social 
environmental upbringing, etc.. In an effort to match individual 
learning differences with the level of experience at which the student 

comes to the teaching situation. 



V 
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b. The Personologlcal Domain- -Teacher Traits and Characteristics 
1. Teachers' Attitudes and their Correlates 

N. L. Ga<»e 

In the preceding Annual Report, two projects were described as 
being In progress. The first of these projects was aimed at developing 
methods for determining causal relationships between teachers* attitudes 
toward pupils and pupils' attitudes toward their teacher. A paper on 
this project entitled "Determining Causal Relationships In Soclo- 
Psychologlcal Inquiries! Four Techniques," by A. H« Yee and N. L. Gage 
was Issued as the Center's Research Memorandum No. 9, has been accepted 
by the Psychological Bulletin , and Is new In press. 

The second project, a factor analytic study by means of diagonal 
factor analysis of a 100-ltem Inventory of pupils' perceptions of their 
teacher, was aimed at determining whether five a priori categories of 
teacher merit (cognitive, affective, disciplinary, motivational, and 
Innovative) would be supported by empirical work. A paper tentatively 
entitled "Pupil Perceptions of Teachers: A Factor Analysis of 'About 

ray Teacher'" by Walter W, Zwlrner, William R. Beck, Lee J, Cronbach, 
and N. L. Gage has been drafted and Is near completion. 

Additional projects outlined In the preceding Annual Report have 
been carried forward. The first of these, the collection of research 
Instruments, has taken the form of a file that now contains 78 Instru- 
ments located In the Center's Library. The second project, a testing 
program for the Stanford Teacher Education Program, was carried out 
durtag June and August 1967 and Is further described In this report 
In the section on the Intern Data Bank. 
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The development of a multl-dlmensional Inventory of teacher 
attitudes and beliefs has taken the form of administering the Educational 
Opinion Inventory— 300 agree-dlsagree Items developed by N, L. Gage and 
M, Weltman--to approximately 160 Interns In June and August 1967, 
before and after the subjects were students for the Summer Quarter In 
the Stanford Teacher Education Program. A factor analysis of this 300- 
Item Inventory Is now being planned by N, L, Gage In collaboration with 
the Center's Research Methodology Unit, especially Richard Llndeman. 

The project on the validation of teacher personality and character- 
istics against classroom behavior Is now being planned with data from the 
Intern Data Bank and the Educational Opinion Inventory described above. 

Each of the 300 Items and various scales derived through factor analysis 
will be correlated with measures of Intern behavior as recorded on video- 
tape during the June and August 1967 collections of data for the Intern 
Data Bank. As of this writing, this work Is just getting underway, the 
data having thus far merely been put In proper form for storage and retrlev 
al by computer. Techniques for "rating" or "coding" the various relevant 
behaviors In the videotape recordings of teaching behavior have been 
developed, personnel to make these ratings and codings have been trained, 
and the protocols of approximately 20 Interns have been rated. The 
teaching behaviors against which the responses to the Educational Opinion 
Inventory will be validated are "reinforcement," "probing,' higher 
order questioning," and "the use of silence." 
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2, Teachers' and Students' Co iltlvc Preferences In Mathematics 

R. W. Heath 



This report describes Initial attempts to extend psychological 

research on cognitive styles to the study of teaching* Prior research 

on cognitive styles has emphasised the "learner" half of the hypothetical 

ic 

"teacher-learner" Interactive process. Heath compared preferences 
for differing modes of attending to the subject matter of high school 
physics. PSSC students showed a greater Inclination than those In a 
traditional course to attend to fundamental concepts and to ask <|uestlon8 
In pursuit of basic understanding. Omura examined relationships 
between cognitive preference as measured by Heath's test and Interest 
In school subjects. Students who favored mathematics, social studies, 
art, music, homemaking, and physical education had a stronger preference 
for "memory of specific facts or terms" and less preference for "critical" 
questioning of Information" than did students favoring physics and 

-■.-•-a. 

chemistry. In a cross-cultural study, Haslerud and Umemoto found 

that Japanese school children adopted a more positive attitude toward 

^ 

WfiTSlw 

number situations than did American school children. Travers 
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modified the Haslerud and Umemoto instrument and investigated the 
preferences of junior high school students for different kinds of prob- 
lems expressing the same mathematical concept. Highest preference was 
expressedl for problems dealing with familiar situations involving social 
and economic applications while least preference was expressed for 
abstract number situations. 

The present research was concerned with the cognitive preferences 
of both teachers and learners and their possible interactive relations. 
It was first hypothesized that both students and teachers differ reli- 
ably in their preferences for modes of mathematical expression. Some 
persons prefer to think of numbers as points on a line, for example, 
while others prefer to deal with symbolic expressions of number, i.e., 
numerals. The mathematics teacher continually makes choices as to what 
forms of expression to employ at a given point in the instructional 
process. Suppose then that the teacher knew the predominant preference 
of his pupils and the preferential "address” of the topic he was about to 
teach. Presumably, he could select the corresponding mode of teaching 
the mathematical concept and in this way improve learning. Does such 
an effect really exist? If so, is it substantial enough to be of educa- 
tional importance? Once the existence of cognitive preferences has been 
established, their significance for classroom learning may be studied. 
For example, (1) are preferences for modes of expression of mathematics 
teachers related to teaching success? (2) does correspondence between 
teacher and student preferences facilitate instruction? (3) should 
teachers be trained to use different modes of expression with different 
kinds of students and with different mathematical topics? (4) are 
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preferences for inodes of mathematical expression modifiable by Instruc- 
tion of teachers In, say, Institutes on technical skills of teaching 
and, In students, by different teaching practices? (5) what are the 
relations between preference for modes of mathematical expression and 
other possible "aptitude” dimensions of students and teachers? 

To measure differences In preferences for modes of expressing 
mathematical Ideas, an Instrument, the Cognitive Preference Inventory, 
was developed. Three a priori modes of expression were specified* 
verbal, symbolic, and graphic* For a given Item, the same mathematics 
concept Is expressed In these three different ways* Suppose, for 
example, the topic Is the Pythagorean Theorem. Three representations 

of this concept are shown In Figure 1. 

These three alternatives comprise Item 13 of the Inventory. Thirty 
such Items were written for pretesting. A different mathematics topic 
was used In each Item. The student and teacher forms of the Inventory 
differ only In the directions for responding to the Items. Directions 
for the student form of the Inventory instruct the respondent to read 
the three options In each Item to determine the concept being dealt with, 
then choose the one mode which "appeals to him most." Directions for 
the teacher form Instruct the respondent to read the three options to 
determine the concept being dealt with, then choose that mode wViIch he 
would prefer to use In teaching that concept to students. 

The trial form of the student Inventory was pretested in the spring 
q£ 1967. The sample consisted of 75 elementary school teachers In a 

* In a subsequent form, the wording has been modified to read, "If you 
were learning about this mathematical topic, In which of the three ways 
would you prefer your teacher to explain the Idea to you?" 
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13. 



a) For any right triangle, the square 
of the length of the hypotenuse Is 
equal to the sum of the lengths of 
the other two sides. 




SC' 



where B Is the right angle of^ABC 



c) 




13 . a b c 

Fig. 1. An Item from the Cognitive Preference Inventory 
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mathematlea course at a university In the State of Washington. The test 
was administered by the Instructor of the course, a visiting staff member 
from the School Hsthematlcs Study Croup at Stanford University, Admin- 
istration time was 30 minutes, although many teachers completed the test 
In 20 minutes. No other data on these teachers were available. 

The summary statistics from the pretests for both students and 
teachers show that. In general, the symbolic option was most often pre- 
ferred. The various reliability Indexes (coefficient alpha and corrected 
split-half) are about .90 for each of the three preference scores (verbal, 
symbolic, and graphic) for both students and teachers, but these scores 

are not, of course, experimentally Independent, 

The correlations between each of the three scores for students 
and nine Iowa Test of Basic Skills (Form I) scores Indicate that syc*ollc 
preference scores are positively related (rs range from .27 to .42) to 
the various basic skills (vocabulary, reading, graphs, arithmetic 
problems, arithmetic concepts, etc.), while the other two scores, since 
they are experimentally linked, are negatively related to a somewhat 

lower degree* 

A usable balance among preference scores Is produced by the test. 
Cognitive preference, defined as "preference for mode of dealing with a 
concept" for the learner, and as "preference for mode of teaching a 
concept" for the teacher, appears to be characterized by similar patterns 
of preference In both students and teachers. Although the Inventory Is at 
this stage wholly experimental. It does appear that It can be used to 
Identify differences In preferences. Two problem tasks are suggested: 

(a) a revision of the test directions that makes the basis for choice 
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of option clearer, end (b) trial administration to samples of students 
In other grades to check stability of scores across chronological age and 
achievement levels* 

The generally positive findings of the study Indicate that further 
Investigation In the area Is warranted. Answers to several of the 
questions raised at the beginning of this paper are being sought In a 
study by the authors presently underway. Three Independent variables 

are being used: 

1, Teaching mode. Filmed lessons on selected mathematical 
topics will be taught by a master teacher In each of the 
three modes, verbal, symbolic, and graphic. Independent 
raters will judge each film for parallelism of development 
of each topic and distinctiveness of mode of presentation, 

2. Mathematical topics categorized as characteristically verbal, 
graphic, or symbolic, on the basis of Item-analysis stat- 
istics from the pretests. For example. Item No, 13 elicited 
a graphic preferences response from 44 percent of the 115 
Junior high school students tested. Therefore, In the 
study, the Pythagorean Theorem would be classified as a 
"graphic” topic, 

3, The student* s preference for mode of mathematical expression 
by students. In a revision of the Instrument, students 
will be asked to Indicate their preference, as learners, 
among the three forms of expression, Stttdents will then 
be categorized as predominantly verbal, graphic, or 
symbolic. 
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The purpose of the proposed study Is to determine the main and 
Interaction effects of (a) teaching mode, (b) pupils* cognitive prefer- 
ences, and (c) subject-matter topics (categorised by cognitive preference) 



on pupil achievement. 
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3. Puplllometry In the Study of Teacher Attitudes 

R. H. Koff 



In the last half-century, the activity of the pupil of the eye 
has been studied In a variety of research areas: classical conditioning, 

orienting behavior, autonomic activity, sensory processes, pharmacology, 
and psychopathology. Currently, the pupil Is attracting much Interest 
because of Its potential as an Indicator of emotional and cognitive 
activity. The delicate responsiveness of the Iris with Its control 
by sympathetic, parasympathetic, and supernuclear mechanisms has 
Intrigued numerous Investigators. 

Factors classically described as Involved In the regulation of 

pupillary activity Include accommodation, the light reflex, and auto- 

nomlc nervous activity (Loewenfeld ). In a synthesis of the literature 

irk 

on mechanisms which regulate pupil size, Lowensteln and Loewenfeld 
concluded that during various cognitive and emotive states, regulatory 
mechanisms Involving cortlco-thalamo-hypothalamlc systems also partlcl- 
pate In the regulation of pupil size. Hess and Polt In two papers 
published In Science demonstrated the effect of cognitive variables on 
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